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OT peaakTopa cepum

[Mpexxzie YeM BBl HAYHETE paboOTaTh C TETPAAAMU, AAJUM HEKOTOPHIE TIOSICHEHUSA U COBETHL

[Lnanupyetcs, uto B 2019 rozy y Bac 6yZieT BO3MOXKHOCTh BRIOpaTh YPOBEHb SK3aMeHa 110
MaTeMaTHKe — 6a30BBIN WM MPOPWIbHBINA. BapuaHT 6a30BOT0 YpOBHS GYZET COCTOATH U3
20 3ajay, mMpoBepsoMKuX ocBoeHre PesepasbHOTO roOCyAapCTBEHHOTO 06pa3oBaTEIbHOTO
cTaHZapTa Ha 6a30BOM ypOBHE.

BapuanT EI'D nmpodmibHOTO YPOBHA COCTOUT U3 ABYX YacTeld. [lepBas 4acTh COAEPXKUT
8 3azaHuii 6a30BOTO YPOBHS CJOKHOCTH IO OCHOBHBIM Te€MaM INKOJbHOM IIPOTpaMMBI,
BKJIIOUASA MPaKTUKO-OPUEHTUPOBAHHbBIE 3a/laHUA C KpaTKUM OTBETOM. BTopas JacThb cocTo-
uT u3 11 6osee CIOKHBIX 3alaHUI TI0 KypCy MaTeMaTUKU CPelHEH IIKO/bI; U3 HUX YeThIpe
C KpaTKUM OTBeToM (3azaHusa 9—12) u ceMb ¢ pa3BEpHYTHIM OTBeTOM (3aganusa 13—19).

Pabouue TeTpasu OPraHNU30BaHbI B COOTBETCTBUHU CO CTPYKTYPOU dK3aMeHa U TO3BOJIAT
BaM IIOATOTOBUTHCS K BBIIIOJIHEHUIO BCEX 3a/laHUM C KPaTKUM OTBETOM, BHIABUTH U yCTpa-
HUTh IPOOEJbI B CBOUX 3HAHUAX.

[TpoduabHBIM YPOBEHD TpeAHa3HavYeH B MEPBYIO Ouepesib IS TEX, KOMYy MaTeMaThKa
TpebyeTcs MpU MOCTYIUIEHUH B By3. EC/i BB OpHeHTHpyeTeCh Ha 3TOT YPOBEHb, TO TOHUMA-
eTe, YTO Hy)KHO yMeTh pelllaTh BCe 33/laHUS C KpaTKUM OTBETOM — Be/lb Ha pellleHle TaKoi
3a/layy U BIMCHIBaHME OTBETA B JIMCT Ha dK3aMeHe VIAET MeHbllle BpeMeHU, YeM Ha 3a/laHue
C Pa3BEPHYTHIM pellleHreM; OOUAHO TEPATDH OB 13-32 OIMTMOOK B OTHOCUTENBHO MIPOCTHIX
3a/1ayax.

Kpome Toro, TpeHHPOBKa Ha MPOCTHIX 3aJa4ax MO3BOJUT BaM H36eXKaTb TEXHUYECKUX
OITMOOK Y TP PEIIeHUH 33/1a4 C IIOJHBIM PeIIeHNEM.

Paboty c TeTpaZbio CleAyeT HAavyaTh C BBIMOJHEHUS AUArHOCTHYECKON paboThHl. 3aTeM
PEKOMeH/yeTCA IPOYUTATh pellleHNs 3a/jad U CPAaBHUTH CBOM peLEeHHUA C PelleHUAMH, IPU-
BeZIEHHBIMU B KHUTe. Eciiu Kakad-To 3aZaya WIM TeMa BBI3bIBAeT 3aTPyAHEHUA, clefyeT
TocJjie IOBTOPeHUA MaTepuasia BBIIIOIHUTh TeMaTU4ecKrue TPEHUHTHU.

[y 3aBepiIaolnero KOHTPOJIsi TOTOBHOCTU K BBITIOJIHEHUIO 33/laHUM COOTBETCTBYIOIIEH
no3unyu EI'D ciryat AnarHocThuyeckre paboThl, pasMenéHHbIE B KOHIlE TETPAU.

Pabora c cepreil pabouyux TeTpazel A MoATroTOBKH K EI'D 1Mo MaTeMaTHhKe MO3BOJIUT
BBIIBUTh U B KpaTJaHIlve CPOKY JUKBUJHUPOBATh MPOOEEl B 3HAHUAX, HO HE MOXKET 3aMe-
HUTh CUCTEMaTHU4YeCKOTO U3yuyeHH MaTeMaTHKU.

Kenaem ycnexa!



BBenenue

B maHHO¥ OpoIIOpe pacCMaTpPUBAIOTCA 33Ja4H 10 TUIAHUMETPHH, MpejJaramnpecs B 6a-
30BOM BapuaHTe EZIHOTO rocyZjapcTBEHHOTo dK3aMeHa (3azauu N2 8 u 15), a TakKe B IepBOU
yacTy MpodUIHHOTO dK3aMeHa (3azaua N2 6). Bojee CI0XKHOM IUIaHUMETPUYECKOH 3ajade
mpodHIbHOTO dK3aMeHa — 3aZiaue N216 — mocBsleHa OT[enbHasa GpoIopa, OHAKO CTO-
WUT OTMETHUTD, YTO 3aJja4M 3TOr0 COOPHUKA MOTYT pacCMaTpPHUBAaThLCA KaK NMpeABAPUTETbHbIN
3Tall NOATOTOBKH K PEIeHUIO 3a1aur N2 16 — jIiiTs HayYUBIIKUCh 6€3 TpyZa pelaTh 3aJa4u
M3 DTOM KHWXKKU, MOKHO OpaThCs 3a MOATOTOBKY K 60/iee CJIOKHBIM 3aadaM.

BombIMHCTBO 337124, KOTOPHIE 37IECh MPEJIaraloTcs, HECIOXKHBI U PEIIAIOTCA B OZUH-
[iBa 1l1ara, OJHaKo IMpuMeHsAeMble GpaKThl 1 METOABI BECbMa pa3Ho0Opa3Hbl. PazHoo6pa3HbI
Y MHOT'OYHCJIEHHBI ¥ caMU 33/1aui. PaKTUYECKU JaHHBIN COOPHUK MTPU3BAH OXBAaTUTh U IIPO-
WITIOCTPUPOBaTh Ha MpHMepax OCHOBHBIE TEOPeMbl U MPUEMBI pellleHus 33/lad U3 Kypca
IUTAHUMEeTPUH 32 7—9 Kiaccel. KOHeYHO, 3aTPOHYTh TAKOW IMMUPOKUI MaTepuaa B HeGOIb-
IO KHIDKKE MOXXHO TOJIBKO BechbMa Oeryio ¥ MOBEPXHOCTHO, TTO3TOMY Hallla 6poIiopa HU
B KOeHM Mepe He 3aMEHUT YWUTATENII0 HU IIKOJIbHBIM yUeOHUK, HU TIOJTHOIEHHBIN MpescTa-
BUTEJIbHBIN 3aZ1auHuK. Haria 11ey1b — MOBTOPUTh U3y4YeHHBIN MaTepuras, CKOHIIEHTPHUPOBaB-
mych Ha 3azadax EID.

HexkoTopsle 3aziaun cO60pHUKa OTpaxkaroT crienuduky 3azadu N2 8 6azosoro EI'D u cdop-
MYJIMPOBaHBI KaK 33/I1a4¥ MTPAKTUYECKOTO coZlepKaHusA. JIJisi uX pelleHus Hy>KHO CMO/eNTH-
poBaTh 3a/lauy Ha sI3bIKe GOpMaNbHOM TEOMETPUM U 3aTEM Y)KE PENIUTD MOMYyIEHHYIO TUIa-
HUMETPUYECKYIO 3a/a4y.

COOPHUK OTKPHIBAET AWMATHOCTUYECKAs paboTa, M Mbl PEKOMEH/yEM y4YalluMCs HavaTh
¢ Heé JIa ompeZiesieHus TeX pa3ZesoB, 3a/jla4i U3 KOTOPHIX BHI3BIBAIOT CJIOXKHOCTU. 3aJadu
JMarHOCTUYECKON paboThl pa3OUTHI HA TEMAaTHYECKHUE TPOUKHU.

3a AUarHOCTUYeCKON paboTOM CIeAyloT IeCTh HeOONbIIUX Pa3fesioB, B KOTOPHIX IIO-
IPOOHO pa3buparoTcs pelleHus KakKJou TPOUKH 3a/au U3 AMAarHOCTUYECKOM paboThl, TpU
HeOoOXOAUMOCTH JAIOTCS APYyTHe MPUMEPHI U HYKHBIA TEOPETUIECKUNA Y METOANYECKUH Ma-
Tepuas. KaXAbIi paszen 3aBepuiaeTcs TpeMs TPEHUPOBOYHBIMU paboTaMu, IPH 3TOM TIEp-
BbIe /IBe 6a30BOTO YPOBHS CJIOKHOCTU (HO BTOpasi HEMHOI'O CJIOKHee TIEPBOi), a moces-
HSAST — TOBBIIIEHHOTO. JIJIs IOCTY)KEHUs YBEPEHHOTO BJIaIEHU MAaTEPUATOM MBI PEKOMEH-
JyeM yJallliMcsi, TOTOBANUMCA K 6a30BOMY 5K3aMeHy, IpopeliaTh KaKk MUHUMYM IIEPBYIO
¥ BTOPYIO pabOThI, TEM K€, KTO TOTOBUTCSA K IPOGUILHOMY YPOBHIO, MOXKHO HayaTb Cpasy
C TpeThel, a eciu ¢ Hel OyAyT TPYAHOCTH, PEIIUTD IIEPBHIE JBE, a IOTOM BEPHYTHCA K Tpe-
Thel.

3aBepIaloT COOPHUK YeThIpe AMATHOCTUYECKUE PabOTHI T UTOTOBOTO MOBTOPEHMUS.
Onu cozeprkaT 3aZauu 6a30BOT0 U MPOQIILHOTO 9K3aMEeHOB, HO CJIOXKHBIX 3a/la4 B HUX HET.
Ko BceM 3alayaM TPEHUPOBOYHBIX Y UTOTOBBIX PabOT MPHUBEAEHBI OTBETHI.



OTBeTHL:
JIuarHoctudyeckasa pabora 1

J11.1. Ha npsimoit AB B3saTa Touka M, yexauias mexzay A u B. Jlyud A11

MD — 6uccektpuca ZCMB. UzBectHo, yTo ZDMC = 55°. Hatizu-
Te ZCMA. OTBeT faiiTe B rpafgycax.

Cc

A M B

J1.2. OguH 13 YIJIOB IPAMOYTOJIBHOTO TPEYTOIbHUKA paBeH 26°. A1.2

HaiizuTe yron Mmexxay MeZiiaHoM U BEICOTOY 3TOT'O TPEYT'OIbHUKA,
TIpOBeIEHHBIMU K rurioTeHy3e. OTBeT JjaiiTe B rpajycax.

[1.3. B TpeyronpHuke ABC usBectHo, uro ZABC = 74°. Brccek-
Tpuckl AK 1 CN 3TOTO TpeyrojbHUKA IIepeceKarTca B TOuKe I.

J11.3

Hatigute ZAIC. OTBeT AaliTe B rpajycax.

[2.1. B tpanenuu ABCD usBecTHH ocHOBaHuA AD =9 u BC=5.

o N 2.1
Hatigure paccTosiHUe MeX/y cepeJHaMU IUaroHasel Tpanelyu.

B Cc

A D

[2.2. B tpeyrompHuke ABC usBectHO, yTo ZC = 90°, AC = 6, 2.2

cos A=0,6. Hatizute AB.

[2.3. B TpeyrompHuke ABC ¢ ZC = 90° rumnorenysa AB = 52 2.3

UtgA= % Hatizute AnuHy BbicoTel CH 3TOro TpeyroibHUKA.

Cc

O6pa3er HalTMCAHUS:

s 1]2[3]u]s/6]7/8[9]0[-,




OTBeTHI: Juaenocmuueckas paboma 1

A3.1 13.1. Ha ctopone BC npsamoyronbHuka ABCD (AB=15, AD =23)
oTMeYeHa Touka K Tak, 4To TpeyroabHUK AKB paBHOOEpEHHBIH.
Hatizute DK.

B K ¢

A D

A3.2 [13.2. OcHOBaHUA paBHOOeAPEHHOI Tpameluu paBHb 9 u 19, 60-

KOBas cTopoHa 13. HaiizuTe BBICOTY Tpaneuuu.

A3.3 [3.3. HalizuTe pazuyc onucaHHOU OKPY>KHOCTH TPEYT'OJIbHHKA,

CTOpPOHBI KoTOporo pasHH! 30, 39 u 39.

[14.1. Bce CcTOpOHBI Tpamelnuy, KpoMme e€ OONbIIero OCHOBAHUS,
paBHbI 5. KocuHyc ozHOro u3 yrioB Tpamnenuu paseH 0,6. Haii-
JAWTe IUIOLIaZb Tpalelyy.

J4.2 J14.2. Ha croponax AB u BC TpeyronbHuka ABC BBIGpaHBI COOT-
BETCTBEHHO TOYKU P u Q Tak, uTo BP:PA=1:2uBQ:QC=4:1.
HaiizuTe oTHouIeHue IIoMaAu YeThIpéxyronbHuka ACQP K 11o-

mazau TpeyroiabHuka PBQ.

O6pasel] HalTUCAHUS:

112/3/4/5/6/78/9/0—|, 6




JAuaznocmuueckas paboma 1

J14.3. Ha ctoponsl AD u CD napainenorpamma ABCD omyleHbl
neprneHAUKYAApE. BP u BQ cooTBeTcTBeHHO. HaiiauTte BQ, ecnu
BP=7,CD=8uBC=09.

B Cc

&
A p D

[5.1. AB — nuametp okpyxHocTd, TB u TC — KacaTtesbHbIE K Hell.
Hatigute ZCTB, ecnmu ZCAB=66°. OTBeT AaiiTe B Tpagycax.

15.2. K okpy>XHOCTHU pajguyca 7 U3 TOUKU P IIpoBe/ieHbl KacaTellb-
Hble PA =PB =24. Haligure gnuHy xopzasl AB.

[5.3. Haligute paguyc OKpy>KHOCTH, BIIMCAHHOU B TPEYTOIbHUK
€O CTOpPOHaMHu 5, 5 U 6.

J16.1. Touku A U B fenAT OKPY:KHOCTh C eHTpoM O Ha /Be Ay-
T'Y, U3 KOTOPBIX OOJIbINas B 2,6 pa3a AMMHHee MeHbInel. HaliznTe
/AOB. OTBeT faliTe B rpagycax.

J14.3

OTBeTHL:

J15.1

J15.2

/5.3

6.1

O6pa3er HalTMCAHUS:

(4

34

56

78

90




OTBeTHI: JAuaznocmuueckas paboma 1
J16.2 [16.2. Touka O — IIeHTp ONMCAHHOM OKPY>KHOCTU OCTPOYTOJIBHO-
ro TpeyronbHuka ABC. Haiigure ZABC, ecniu ZOCA =37°. OTBeT
JlaiiTe B rpazycax.
A
\ Cc
B
6.3 [6.3. YeTbipéxyroibHUK ABCD BHHCaH B OKPY>XHOCTb, IIPUYEM

BC =CD. UsBecTHO, uTo ZADC =93°. HaiiguTe, 1MoJ KaK1UM OCT-
PBIM YTJIOM IIepeceKaloTcsA JUaroHaIu 3TOTO YEThIPEXYTOMbHIKA.
OTBeT faiiTe B rpagycax.

D C

O6pasel] HalTUCAHUS:

112/3/4/5/6/78/9/0—|, 8




BepTukaabHble U CMeXHbIe yriibl. CyMMa yIjioB
TpeyrojibHuKa. Pemenusa 3azayv /11.1—/11.3
AUArHOCTUYECKOH paboThI 1

PemeHure mpocTeHInNX 3aZad Ha HaXOX/eHUe BeINYUH YIJIOB
OCHOBAHO B IIePBYI0 O4Yepeb Ha CIeAyIOIeM OCHOBHOM c8olicmae
M3MepeHUs YIJIOB: eC/IU JIyd MPOXOAUT BHYTPU yIjia U pa3buBaer
€ro Ha /[Ba yIVIa, TO CyMMa UX I'PaJyCHBIX Mep paBHa I'paZyCHOMN
Mepe (BeJTMYMHE) UCXOJHOTO yIJIa.

BenvumHa paseépHymozo yIia NpUHUMaeTcs paBHOM 180°.
Jlyd c HayayIoM B BEpIIMHE Pa3BEPHYTOro yIvia pa3buBaeT ero Ha
[IBA CMeXCHbIX YTJIa, CyMMa TpaZyCHBIX Mep KOTOpPhIX paBHa 180°.
PaBHBIE CMEXXKHBIE VIJIBI UMEIOT BeMWunHy 90° M HasbIBaloTCA
npsmbsmu. [IBa pa3HBIX YIIa, CMEXKHBIE C OFHUM U TEM XKe YIJIOM,
Ha3BIBAIOTCA 8ePMUKANbHBbIMU. BepTHKaIbHEIEe YIVIBI PABHBI APYT
Apyry.

Pemmm 3azavy J1.1. JIya MD siBnsiercsa buccekrpucoit ZCMB
u ZDMC =55°, cnegoBatenbHo, u ZBMD =55°. Torga

ZCMA = 180°—2-55° = 70°.

Otsert: 70.

Tpu yry1a TpeyroJbHUKA MOKHO PACIIONOXKUTh TaK, YTOOBI OHU
B CyMMe COCTaB/IsUIM Pa3BEPHYTHIN yron. OTcioja ciefyeT, YTo
cymma yano8 mpeyzoabHuKka paBHa 180°. Ota dopmyna no3BoIgeT
HaMWTH yros TpeyroabHUKa, 3Had /Ba OCTAIbHBIX.

Brewnuil yeon mpeyzonbHuKa, CMEXHBIN ¢ OJHUM U3 €ro BHYT-
PEHHUX YIJIOB, paBeH, TaKUM 00pa3oM, CyMMe JBYX OCTJIbHBIX
BHYTPEHHUX YIVIOB.

B npAMOyrosbHOM TpeyrolibHUKe OZWH U3 YIVIOB IPSIMOH,
a B paBHOOEpeHHOM TPEYTONbHUKE YIJIbI IIPU OCHOBAHUH PABHEL
DTU CBeZleHUA M03BOJIAIT HAlUTH BCe YIVIBI IPAMOYTOIbHOTO WIN
>Ke paBHOOepeHHOI'0 TPeYroNbHUKA, 3HAsA TOJIBKO OJUH €T0 YTOJ
(ipu aTOM A1 paBHOOEAPEHHOr'O TPEYTONBHUKA U OCTPOTO YITIa
HY>KHO [IOTIOTHUTEIBHO 3HATh, 3TO YTOJA IIPX BEpPIIMHE WU XKe
TIPU OCHOBAHWM).

Pemmum 3azauy [1.2. I[lycte ABC — faHHBI TpeyrOJbHUK
(AB —rumnoTteny3a) u LA = 26°. Ilyctp Takke CM —ero me-
auaHa, a CH — BbicoTa. Torza mo CBOMCTBY IPSMOYTOJIBHOTO
TpeyronbHuka CM = MA =MB, nostoMy TpeyroasHuk AMC pas-
HObexpenHsIit U ZMAC = ZMCA = 26°. Tak kak TpeyroibHuK AHC



Pewenus 3adau J1.1—/T1.3 duazHocmuueckotl pabomst 1

IIPAMOYTONbHBIN, ZHCA =90° —26°=64°, a
/HCM = /HCA — /MCA = 64° — 26° = 38°.
C

26°
A i M H B

OTserT: 38.

B ommume ot mpeawiAymied 3azaum, ycaoBus 3azaud [11.3
He II03BOJIAIOT HAWTH Bce yIMIBI TpeyrosbHuKa. OZHAKO HaWTu
TpebyeMbIii yrom MOXHO. B camom gene, myctb ZCAB = 2x,
a ZACB=2y. Toraa 2x + 2y +74° =180°, otkyza x +y = 53°.
Janee u3 TpeyronpHuka AIC HaxoAuM

ZAIC = 180° — (LIAC + ZICA) = 180° — (x+y) = 127°.

OTBeT: 127.
OTBeT B 3TOH 33Ziade MOXXHO ObLUTO GBI MOJTYYUTh M€ U TAKUM
criocobom. [peanonoxuM, 4yTo TpeyronbHUK ABC paBHOOeIpEH-

ubiit, AB=BC. Torza /BAC = /CAB= 12074

5 =53° u, gaiee,

/ICA = /IAC = %ZBAC — 26,5°,
ZAIC = 180° — (LIAC + ZICA) = 180° —2-26,5° = 127°.

OTO, KOHEYHO, He pellleHre, TOTOMY YTO MBI PACCMOTPEJH 4acT-
HBIH CIy4dail, HO MOJOGHBIM «HEYECTHBIM» IMPUEMOM YacTO IIPO-
Ille MMOJMYYUThb OTBeT. MOXKHO pacCy:kJaTh TakK: 3aJjadya KOPPEKT-
Ha, 3HAYUT, OTBET HE 3aBUCUT OT BUZA TPEYTOJIbHUKA, U 3TOT OT-
BET MOXXHO HAWTH, pacCMOTPeB JIOO0H yZO0OHBIM HaM YaCTHBINA
ciy4aii.

10



Pewenus 3adau J1.1—/T1.3 duazHocmuueckotl pabomut 1

[TpuBezéM emé mpuMep HEeCJIOXKHOU 3alauu, B KOTOPO# Tpeby-
eTca HaWTHU [JIMHY, HO JJI PelleHus ITOHaZ00UTCs paccyxaeHre
C yIJIaMH.

B napannenoepamme ABCD nepumempa 120 6uccekmpuca ye-
na A nepecexaem cmopoHy BC 8 mouxe E. Haildume CD, ecnu EC =
=22.

Pemienune. 3ameruM, uro ZEAB = /DAE = /AEB, Tak d4TO
TpeyroabHUK ABE paBHOOeapeHHBINH, AB = BE. Eciiu AB = x, TO
u CD =x, a AD =BC =x + 22. Tloatomy 120 =44 + 4x, oTKyza
x=19.

B E C

OTtBeT: 19.

11



OTBeTHL:

TpenupoBoyHas pa6ora 1A

1. Ha mpsamoit AB B3sitTa Touka M, jnexaias Mexay A u B. JIya

MD — 6uccekrpuca ZCMB. 13BecTHO, uTo ZCMA =55°. Haiigu-
te ZDMC. OTBeT faliTe B rpazycax.

Cc

A M B

2. /lBe mpsiMble TIpU IepecedyeHnn 06pasytoT YeTripe yrina. OfuH

13 3THX YIJIOB B YeThIpe pa3a bosblie gpyroro. Hatizure ero Be-
aunuuHy. OTBeT JaliTe B rpajycax.

3. B Tpeyronbauke ABC usBecTHO, uro AC =BC, ZA=27°. Haii-

aute ZC. OTBeT faiiTe B rpajycax.

C

PN

A B

4. Kakoil HauMeHbIINH yroa (B rpagycax) o6pa3yloT MUHYTHas

U yacoBas cTpenka B 7:00?

5. Ha pucyHKe npsiMble m U n napajuienbssl, /1 =32°, /2=77°.

Hatigute /3. OTBeT AaiiTe B rpagycax.

m \A

3

O6pasel] HalTUCAHUS:

234/56(78 90—, 12




Tpenupoeouras paboma 1A OTBeTHL:

6. B TpeyronpHuke ABC usBecTHO, uTo AC = BC. Bremmuit yron

nipu BepiumHe C paBeH 137°. Hatiznre ZB. OTBeT AaliTe B rpajycax.

B

A H C

7. B Tpeyronpauke ABC mpoBefeHa b6uccekTpuca AL. 3BecTHO,

yto ZACB =30° u ZBAL = 22°. Haiigute ZABC. OTBeT gaite
B I'pafycax.

Cc

A B

8. B npsamoyroinsHOM TpeyroiabHuke ABC (ZC =90°) u3 Bepiu-

HBI TIPSIMOTO yIJIa TpoBeAeHbl 6uccektpruca CL u meanana CM.

W3BecTHO, uyTOo ZABC =52°. Hatizute ZMCL. OTBeT AaiiTe B rpa-
Jycax.
C

O6pa3er HalTMCAHUS:

13 1]2[3[us]6[7[8]9[0[-




OTBeTHL:

TpenupoBouHas pabora 1b

1. Ha pucyHke M300paskeHO KOJeco ¢ ceMbio crunamu. CKONBKO

cnui GyZeT B KoOJece, eClId yrol MEXIY COCEJHUMH CIULaMH
B HéM OyzeT paBeH 20°?

D

2. B yeTnIpéxyronpHuKe ABCD u3BecTHO, uTo AB=BC u AD=DC,

/ABC =57°, a ZADC = 141°. Haiiazute ZBCD. OTBeT paiTe

B rpajycax.
C
B <> ’
A

3. B Tpeyronbanke ABC npoBezieHa 6uccekTpuca AL. V3BecTHO,

yro ZALC=130°, a ZABC =103°. Haiizute ZACB. OTBeT faiiTe

B rpagycax.
B
A
A C

4. B tpeyronpHuke ABC, B koTopoM AC = 56, IpoBeZileHbl Meua-

Ha BM wu BeicoTa BH. V3BecTHO, uTo BM = BC. Haiiaure AH.

%}3\
A M H C
O6pasel] HalTUCAHUS:

2]3]us[6[7[8[9]0[-], »




Tpenupogounas paboma 15 OTBeTHI:

5. OauH 13 yI7IOB TpeyrolbHUKA paBeH 43°, a apyroi 57°. Haii-

JUTe BEIWYUHY OCTPOrO yIjla MeXJy BBICOTaMM TPEYyr'OJIbHUKA,

IIpOBeAEHHBIMY 13 BEpILIMH yKa3aHHbIX yIIoB. OTBeT AaliTe B rpa-

Jycax.
6. HaiiuTe BeIMYMHY TYTIOTO YIJIa MEXKAY OUCCEKTPUCAMU OCTPBIX

VIJIOB MPSIMOYTOJIBHOTO TpeyTroMbHUKA. OTBET AaliTe B rpafycax.
7. Juaronanp AC napamnenorpamma ABCD BABoe AJHHEE ero

cTopoHbl AB. Halizire oCcTpbIii yron MeXxAy AuaroHaIssMu Iapai-

nenorpaMma, ecmu ZACD =40°. OTBeT faliTe B rpajycax.

B
C

D

8. B tpeyronbHuke ABC usBecTHO, yTo ZC =90° u /B =24°. Haii-

JIUTE OCTPHIN YTOJI MEX/Y ero MeguaHnoit CM u 6uccekTpucoii AL.
OTBeT faiiTe B rpagycax.

C. L

O6pa3er HalTMCAHUS:

s 1]2[3[us]6[7[8]9[0[-




OTBeTHL:

TpenupoBouHas pabora 1B

1. HaumeHBIINH yTroJ paBHOOEPEHHOIO TPEYTrONbHUKA paBeH

40°. Hatigure (B Tpagycax) ero Haubonpiuii yroi. Eciu 3azada
HMIMEeEeT HECKOJIBKO PEIEeHU, B OTBETE 3alUIINTE UX CYMMY.

2. Yron MexzAy GUCCEKTPUCON M BBICOTOU MPSIMOYTOIBHOTO Tpe-

OJIbHHKA, OII €HHBIMHW Ha T'HIIOTEHY3 aBeH 9°. Bo CKoOJb-
J B

KO pa3 OGoJMbIINH OCTPHIN IOl 3TOT'O TPEYTOIbHUKA MTPEBOCXOAUT
MEHBIITHHA?

3. B Tpeyronpauke ABC m3BecTHO, uto /A =30° u /B = 86°.

CD — buccekTprca BHEIIHETO yIvia Ipu BepmuHe C, mpudém D
JiexxuT Ha npsiMoi AB. Ha npozpomkenuu ctopoHsl AC 3a TOUKY

C BoibpaHa Touka E Tak, yto CB = CE. Hatigute ZADE. OTBeT
JaiiTe B rpajycax.

E

A B D

4. Ha 6oxoBoii cropoe CB paBHobeapeHHOr0 (AB = BC) Tpeyroib-

Huka ABC BeiOpaHa Touka K. Oka3anock, yto CA = AK = KB. Haii-
nute ZABC. OTBeT faiiTe B rpagycax.

B

O6pasel] HalTUCAHUS:

23\4/56/78 90—, 16




Tpenupogounas paboma 1B OTBeTHI:

5. B TpeyronbHuKe ABC u3BecTHO, uto ZC =90°, a Mmeanana CM

u buccexktpuca AL nepecekatrcs B Touke T, mpuuém CT = CL.
Hatigute HauboOIbIINI OCTPBINA yron TpeyroabHuka ABC. OTBeT

JaiiTe B rpajycax.

Cc

M
B

6. B Tpeyronpauke ABC usBecTHO, 4To ZC =90°, a Mmeauana CM

u buccektpuca AL mepecekatotcs B Touke T, mpuuém LT = CL.
Hatigure HauboIbIINI OCTPBINA yron TpeyroabHuka ABC. OTBeT

JlaiiTe B rpazycax.
C

M
B

7. Ha runorenyse AB mpsAMOYTroabHOro TpeyroibHuka ABC BbI-

6panbl Touku P u Q Tak, uto AP = AC u BQ = BC. Haiigure
/PCQ. OTBeT faliTe B rpajycax.

8. B tpeyrompauke ABC, B koTopom ZA=30° u £ZB=105° mpo-

BegeHa MeanaHa CM. Hatigure ZMCA. OTBeT faiiTe B rpasycax.

B

O6pa3er HalTMCAHUS:

- 1]2[3[us]6[7[8]9[0[-




ITpomopiioHaabHbIE OTpe3KH. [Iogo6ue. Penenue
MIPpAMOYTOJIbHBIX TPEYrOJILHUKOB. PellleHusa 3aza4
[12.1—/12.3 nuarHocTU4ecKoii pa6oTsI 1

B sToM pasgene Mbl cobpanu 3aady, pellieHHe KOTOPHIX Tak
WIYM MHaYe OCHOBAHO Ha MOA0OUYU TPEYTOIbHUKOB. YTOOBI TOBTO-
PUTb TEOPHUIO BOIIPOCA, BCIIOMHUM CHavasla, 4To y /1106020 napai-
J1es102pamma npomueonoN0NHcHble CMOPOHBL PABHBL, A €T0 0UA20HA-
Jlu nepecekatomesi 8 cgoeil obuwyeil cepedure.

CpolicTBa NnapasulesorpaMMa UCHONb3yOTCA IIPU JoKa3aTeb-
cTBe meopemsl Paneca.

Ecnu HeckonbKo NApaLIeNbHblX NPAMBbLX nepecekarom dge nps-
Mble U HQ 00HOTL U3 HUX 8bLCEKAIOM PABHble OMPe3KU, MO OHU B8bl-
cexarwom pasHvle OmMpe3KU U HA 8Mopoil NpsAmoil.

Y 3TO¥ TeopeMBI eCTh HECKOJIBKO 0000IIeHNH, CpeAir KOTOPBIX
Haubosee BXXHBIM I IPaKTUYeCcKOro pelleHud 3aad HaM Ka-
JKETCA TaKasd meopemd 0 NPONOPUUOHANBHBIX OTNPE3Kax.

ITycmw 0ge npsimble nepecexaromcs 8 mouxe P, Ha 00Holl npsi-
Motl ommeueHsl mouku Ay u A,, a Ha Opyz2oll — mouku By u By,
npuuém A;Bj || AyB,. Tozda

PA, PB; _AB;
PA, ~ PB;, ~ ABy’

Teopeme OTBeyalOT JBE BO3MOXKHbIE KOHHUTyparuu (CM.
PHUCYHOK). B OCHOBe KaK[OW M3 HUX MOXHO BHETH MpAneyur
A;B{A,B, (A1B1B,A,), y KOTOpOH OO AWaroHamu, JubO Mmpo-
JOJDKEHUsST GOKOBBIX CTOPOH IIepECEKAIOTCs B TOUKe P (B mepBoM
CIydae Ha MECTe Tpareli MOXKeT OKa3aThCs apalIeorpaMm).

B,

A

B, B,

Y TpeyronbHUkoB PA;B; u PA,B, B yCIOBUAX T€OPEMBI paB-
Hbl COOTBETCTBYIOIIME YIVIBI, TaKHMe TPEYTOJIbHUKUA HAa3bIBAIOT-
cs1 n00o6HbIMU. MOXXKHO TTOKa3aTh, YTO JIIOOYIO Mapy MOAOOHBIX
TPEYTOJIbHUKOB MOXXHO PAcCIIOJIOKUTh Ha [ABYX IPAMBIX — TaK,

18



Pewenus 3adau /12.1—/12.3 duaznocmuueckoii pabomut 1

KaK pacIIONIoXKeHBI TPeYroJIbHUKY Ha JIeBOM KOHHUIypauuu, —
U MOTOMY 08 060l napst nodobHbIx mpeyzonsHukos A;B;C;
u A,B,C, 8bIN0IHAECMCA COOMHOULEHUE

AB, _ AG _ BiG

ABy  ACy  ByGy'

W3 aTOM TeopeMbl (M OOpaTHOI €if) BBHITEKAIOT XOPOIIO H3-
BECTHBIE CBOMCTBA cpedHell TUHUU TPEYTOIbHUKA U TPAMEIUH.

CpedHsas JuUHUS mpey20/bHUKA (Mmpaneyuu) nApauienbHa ezo
OcHosaHU (e€ OCHOBAHUSIM) U paBHA e20 NnoJioguHe (UX NoJLycymme).

Pazbepém 3azauy [J2.1. Ilpo-

AnM BM 10 miepece4yeHusi ¢ OCHO- B ¢
BaHueM AD B Touke E. V3 mozo6us
TpeyronbHukoB AME u CMB ciie- N
ZyeT, 4TO 1:M—C:@:£ a 1o- N
? MA ME EA’ A E D

stomy MB=ME u EA=BC =5.
3Hauut, ED =9 —5=4. Torga MN — cpeAiHAsd IUHUA B TPEYTOJIb-
sike EBD n MN = 2ED =2.

OTBerT: 2.

flcHO, YTO BCce NpAMOYTrOJbHBIE TPEYTOJBPHUKU C OAWHAKO-
BBIM OCTPBIM YIJIOM NOZOGHHI. [IycTh, HAIpUMep, TPEYTOMbHUKH
ABC u A,;B,C, npsamoyronbhbie (LC = ZC; = 90°) u, xpome

AB Al
toro, /A= /A, = a. Torga u3 nogobus — AC , a OTCIO-
e A AB, A,
pa S5 = 75 . TlocieaHee paBeHCTBO O3HaYaeT, YTO B J060M

IIPAMOYTOTBHOM TPEyTOMbHHMKE C OCTPHIM YIIOM O OTHOIIEHHe
CTOPOH, 3aKJIIOYAIOIIUX 3TOT yroa (kKaTeTa M I'UIOTEHY3BI), He
3aBUCHUT OT BBIOOpA TPEYTOMBHUKA, a 3aBUCUT TOIBKO OT CaMOTO
ymia. DTO OTHOIIEHWE — OYeHb BaKHAsg (QYHKIMA BeJINYUHBI

AC
yIVIa, OHO Ha3BIBAETCHA KOCUHYCOM DTOTO YIVIa: COSa = . AHa-
JIOTUYHO JI0Ka3bIBAE€TCs, YTO TOJBKO OT yIVIa 3aBUCIT €r0 CUHYC

sina= % U MaHezeHc tga = i—g. Oty QYHKIIUU yIJIa HA3bIBAIOTCS
MpU2OHOMEeMpUUeCKUMU.

TpuroHoMmetpudeckrie GyHKIUY TOMOTAIOT HAUTHU OZHU dJie-
MEHTBHI IIPAMOYTOIBHOT'O TPEYTOJIbHUKA I10 APYT'UM (KaK TOBOPAT,
peLInuTh IPSIMOYTOMbHBIN TPEYTONbHUK).

Pazbepém 3agauy [12.2. Ilo ompezenenuio cosA=0,6= % =
=5 AB=10
=5 OTKyza AB=10.

Otsert: 10.
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Pewenus 3adau /]12.1—/12.3 duaznocmuueckoii pabomut 1

OzHako He Bcerza BeIYMC/IeHUe OyzeT TakuM pocThiM. Mogu-
¢duLIMpyeM HEMHOTO HaIlly 3aJady.

B mpeyeonsHuke ABC usgecmuo, umo ZC = 90°, AC = 6,
sin A=0,6. Hatidume AB.

PemeHue. Y3HaB cosA, MBI CBeZIEM 3ala9y K IpeABIAYIIEH.
CzenaTh 3TO MOXHO C HOMOIIBIO GOPMY/IE! sin®a + cos?a = 1,
KOTODPYIO HWHOTZAA Ha3bIBAIOT OCHOBHbLM MPUZOHOMEMPUUECKUM
moxcdecmaom. Ita popMysia — He 4TO UHOe, KaK meopema Iuga-
2opa, PO KOTOPYIO MBI 6yZieM MOAPOGHO TOBOPUTH B CIEAYIOIIEM
paszere.

Utak, cosA=1/1—sin?A=+/1—-(0,6)2=0,8. /lanee 1erko:
__AC _
AB= osA = 7,5.

MOJKHO pelllaTh ¥ HEMOCPEACTBEHHO 10 TeopeMe ITudaropa:

pa3sinA=0,6= %, 3HaunT, BC = 3x u AB=5x. Torga 36+ 9x? =

=25x2, To ecTb 36 = 16x2, oTKyza X = % uAB=5x=5- % =7,5.

OTBerT: 7,5.

TpuroHomerpryeckuie QYHKIUU YIVIOB OOBIYHO BBIYUCIUTH
HeIIpOCTO, HO /711 yIia 45°, a taxke yros 30° u 60° cooTHoIIe-
HUA JJIMH CTOPOH COOTBETCTBYIOIIUX TPEYTOJBbHUKOB HECIOXKHO
HAWTU U Pa3yMHO 3allOMHUTDH (CM. PUCYHOK).

C 1 B C J \/E B

YacTo BCcTpedaeTca U KOH-
CTPYKLIMA, KOIZja B IPAMOYIOJIb-
HOM TpeyrosbHuke ABC Ha ru-
oTeHy3y AB oIlylieHa BBICO-
Ta CH. DTa BBICOTA [ENIUT Tpe-
YTOIBbHUK Ha JBa TPEYTOJbHU-
Ka, KOTOpbIe TOJ0OHBI IPYT Apy- A H B
I'y U UCXOAHOMY TPEYTOJIbHUKY.

20



Pewenus 3adau /12.1—/12.3 duaznocmuueckoii pabomut 1

BhIMUCHIBas PaBEHCTBA OTHOIIEHUI CTOPOH, MOMKHO MONY4YUTh
PAZl COOTHOIIEHUH, CPe/ii KOTOPHIX eCTh JOCTATOYHO «CHMMET-
puuHBIe», Takue Kak CH>=AH -BH u CH-AB=AC-BC.

BTOpoe COOTHONIEHHe MOXHO TaKke MOHMMATh KaK yABOEH-
HyIO IUIOI[A/lb TPEYTOMbHUKA, BEMHUCICHHYIO ABYMS CIIOCOGaMIL.
Ml emmé 6yzeM IIpo 3TO FOBOPHTh B pasZiesie O IUTOMAZsX.

Pa3bepém 3azauy [2.3.

MOHO /IeiCTBOBAaTb METOIOM, TO0GHBIM MPUMEHEHHOMY

B Ipefblgyleit 3ajgave. Pa3 tgA = %, nonoxkuM AC =3x u BC =
= 2x. Toraa 4x? + 9x? = 522, otkyza x = 4+/13. V3 dpopmysl

CH - AB= AC - BC maiiném CH = % — 4.

OTtBeT: 24.

MOXHO NOCTYIIUTb WUHaye. Yrol A eCTb He TOJIbKO B Tpe-
yronbHuKe ABC, HO u B TpeyronbHuke ACH. [Tonoxum AH = 3x
u CH = 2x. Torga us cooTHomenuss CH? = AH - BH uaiiaém

_CH?> _4x* _ 4
BH =Y = 3x =3%
Tenepp n3 paBeHcTBA 3Xx + %x = 52 HaxoguM x = 12, a Torza
CH =2x=24.

IIpoBezeHMe BBICOTEI IOMOTAeT B pACYETAX HE TONBKO B IIPSAMO-
yroJbHOM TpeyroibHuKe. [IokaXkeM 3To Ha IpUMepe Takot 3a7avu.

B mpeyzonvrnuke ABC usgecmHo, umo SinA = %, BC =12
u sHewHuil yeon npu sepuiuHe C pasen 150°. Hatidoume AB.

Pemrenue. [Iposeném Bricoty BH. fIcHO, 4TO

/C =180°—150° = 30°.

Tak kak sin30° = %, nnony4daem, 4yro BH = % - 12 = 6. [lanee,

. ._BH_2 3
smA——AB = 3, OTKyZa AB= 2BH—9.

B

]

[}

[}

[}

[}

|
A H C

OTBerT: 9.

JTO pacCyXJeHUue II0 CYyTU MCIIONb3yeT XOPOILIO U3BECTHOE
BC _sinA

CJIeZICTBUE U3 MeopemMbl CUHYCO8: —— = ———.
A (2 4 AB sinC
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OTBeTHL:

TpenupoBoyHas pabora 2A

1. Ha pucyrke u3o6paxéH KOJIOZEL] C «XKypaBiéM». KopoTkoe 1ute-

490 MEET AJIUHY 2 M, a JJINHHOE — 7 M. Ha ckonbko METPOB OILy-
CTHUTCA KOHEIL AJWMHHOI'O II€4Ya, €C/IM KOHEI KOPOTKOTO IIOAHU-

MeTcd Ha MeTp?

2. Hatizure anuHy caMod JJIMHHON U3 CpefHUX JUHUN IPsIMO-

YTOJIBHOI'O TPeyrolbHUKA C kaTeTaMu 6 U 8.
3. B Tpeyronbuuke ABC usBecTHO, yTo AB = BC = 18. BHemHui

yroin ipu BepiuHe C paBeH 150°. HatiguTe AnmvuHy Meguansl BM

9TOT'O TPEYT'OJIbHUKA.

B
A N VAR C
4. B npsamoyronbHoM (£C =90°) tpeyronbHuke ABC M3BECTHO,
4yro AC=4ntgA= @ Haiigure AB.

5. KaTeTsl IpsAMOYTOJIBHOTO TpeyrolbHUKA paBHbl 7 U 24. Haiiaure

CHHYC HAaMMEHDBIIIET'O OCTPOI'O yIJIa 3TOI'O TPEYTr'OJIbHUKA.

6. B TpeyronpHuKke ABC wusBecTHO, yTto ZC = 90°, tgA = 0,2

u AB=13. Ha runoTeHy3y omyuieHa Beicotra CH. Hatigure HA.

7. B TpeyronbHuke ABC usBecTHO, 4To AC = BC, AH — BBHICOTA,

AB =20, cos ZBAC =0,25. Hatigute HB.

O6paser HaKCAHUA:

2134/5/6/7890-, 22




Tperuposounas paboma 2A

8. B Tpanmeuuu ABCD usBecTHB ocHOBaHUs AD =11 u BC =6.
HatiguTe fmuHy 60OIBIIETO U3 OTPE3KOB, HA KOTOPBIE CPEAHSA JIU-
HudA MN Tpanenuu geautca e€ auaroHainbio BD.

B Cc

M
/ E
A

23

OTBeTHL:

O6pa3er HalTMCAHUS:

(4

34

56

78

90




OTBeTHL:

TpenupoBoyHas pabora 2b

1. YesToBEK CTOUT Ha pacCTOAHUU 7,6 M OT CTO/I0A, HA KOTOPOM Ha

BbICOTe 6 M BUCUT QOHApb. J[TMHA TeHU 4YesoBeka 3,8 M. KakoB
pocT desoBeKa (B MeTpax)?

|
<

7,6M ~ 3,8m
2. B tpeyronbHuke ABC u3BecTHO, 4To AB = BC = 20, AC = 24.

HaitiaguTe sin A.
3. B npsamoyronbHoM (£C =90°) TpeyronbHuke ABC M3BeCTHO,

V17

yTo BC=2 1 COSA= A Hatiaute AC.
4. TaHTeHC OZHOTO U3 YIJIOB MPAMOYTOJIHLHOT'O TPEYTOMbHUKA pPa-

4 o
BEH 5, a BbICOTA, ONyIICHHAdA Ha TMIIOTEHy3y, paBHa 9. Halinure

JJIUHY TUTIOTEHY3BL.
5. B TpeyronbHuke ABC usBecTHO, 4TOo AC = BC, AH — BEICOTA,

AB =20, cos ZBAC =0,25. Hatigute HC.

6. OcHoBanus paBHOOeJpeHHOH Tpalenuu paBHH 13 u 29, BH-
coTa paBHa 11. Halifure TaHTeHC OCTPOro yIia Ipu OCHOBAaHUU

Tpanenuu.
7. Ha croponax AB u BC TpeyronbHuKa ABC BBIOpaHbI TOYKU

M u N coorBeTCcTBEHHO Tak, 4yTo MN || AC. Haiigute AC, eciu

NB=5,NC=4uNM=7.
B

A Cc

8. Cpennsaa IMHUA Tpanelnuy paBHa 13, ofHO U3 OCHOBaHUH paB-

Ho 8. HaiizuTe apyroe ocHOBaHUe.

O6pasel] HalTUCAHUS:

2[3]u]s]6[7/8[9]0[-], 04




OTBeTHL:

TpenupoBoyHas pabora 2B

1. B napamnenorpamme ABCD ussecTHO, 4yTo AD =21, AB =3,

. 6 o .
sinA= 7 Haiigure pmvHy HanbobIel BEICOTHI TapaiesiorpaMMa.

2. B npaAMOyToIbHOM TpeyroabHUKe T'MIIOTeHy3a paBHa 13, a BhI-

cOTa, ONylleHHas Ha He€, paBHa 6. HaiiuTe TaHreHC HanbOJIbIIe-
T'0 OCTPOTr'O YITIa 3TOT'O TPEYTONbHUKA.

3. CuHyC 0/HOT'0 U3 YIJIOB IIPSMOYTOJIBHOT'O TPEYTOJIbHUKA PaBeH

15—3, a mepuMeTp 3TOro TpeyroabHuKa paBeH 390. Haliaue AnuHy

BBICOTBI TPEYT'OJIbHUKA, ONYLIeHHOM Ha I'UIIOTeHY3y.
4. B TpeyronmbHuke ABC, B KoTopoM AB=BC=5 n AC=+10,

npoBezieHa Beicota AH. Hatigure HC.

B

A Cc

5. Ha ctopoHax AB u BC TpeyronpHuka ABC BBIOpaHbI TOYKU

M u N coorBeTcTBeHHO Tak, yTo MN || AC. Haiigute AC, eciu
NM =9, NC=4u NB=AC.

B

N
A Cc

6. B TpeyronbHuke ABC usBecTHO, uto AC = 5+/5, tgA = 2,

tg C = 3. Haiigure AB.

O6pa3er HalTMCAHUS:

- 1]23[u]s]6/7/8]9/0[-




OTBeTHI: Tpenuposounas paboma 2B

7. B TpeyronbHuKe ABC M3BeCTHO, YT0 AB=6, BC=9, a ZCAB=

=2/ACB. HatizuTe AMMHY OUCCEKTPUCHI AL 3TOT'O TPEYTOMbHUKA.

8. Ha croponax AB u BC TpeyrombHuka ABC BEIOpaHBI COOTBET-

cTBeHHO Touku M u Q, a Ha cropoHe AC — touku P, K, N (umeH-
HO B TAKOM IIOPSIZIKE, CYUTast OT A) TakuM ob6pasom, uro MN || BC,

PQ || AB u KB mpoxoauT 4yepe3 TOYKy mepeceuenus MN u PQ.
N3BecTHO, uTo AP =4, PK =5 u KN = 6. HaiiauTte NC.

O6pasel] HalTUCAHUS:
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Bokpyr Teopemsbl [Tudaropa. Pemienus 3agaq
13.1—/13.3 AuarHocTUyYecKoi paboTsI 1

B BhIUMCIIEHUAX B IUIAHUMeTpUU meopema ITugazopa urpaet
KJIIOYEBYIO POJib. MBI yIIOMUHAIU €€ B IpeJbIAyIieM paszere o IIo-
J00UM TPEYTOIbHUKOB, €M LIeJTMKOM IMOCBSAIIEH HACTOSLINN pas-
Ziest, oHa OyzeT HyXKHa U B IIOCJeAYONINX pasZiesaXx — B 3a/1a4ax
0 KacaTelbHBIX, B 33/ja4ax O IUIOWAAAX QUTYD U T. A.

Teopema [Tudaropa yTBep:KJaeT, YTO

80 BCSIKOM NPSIMOY207IbHOM Mpey20bHUKe K8adpam ONUHbL 2U-
NomMmeHy3bl pagen cymme k8adpamos OnUH Kamemos.

CripaBeZyiBO U O6paTHOE: eClM B KaKOM-TO TpPeyroJbHUKe
KBaZpaT OAHOU CTOPOHBI paBeH CyMMe KBaZpaToB /IBYyX JPYTUX,
TO DTOT TPEYTOJbHUK IPSIMOYTONbHBIN (2 HamubOJbIIas CTOPO-
Ha — TUIIOTEHY3a).

BriBaeT, 4TO Bce CTOPOHBI IIPSAMOYT'OJBHOT'O TPEYroIbHUKA
HMMeIOT LieJIble IJIMHEl — TaKue HabOoPHI I[eJIbIX YK Ces Ha3bIBAIOTCA
nugazopossvimu mpotikamu. ITpocreiimas Takas Tpoitka — 3,4, 5
(3% + 4% =5?), 5Tu yMcIa OYEHb YACTO BCTpPEYaroTcd B 3a7jadax
(9TO 06CTOATETHCTBO OTYACTH BEI3BAHO TEM TEXHUYECKUM Tpebo-
BaHHeM, 4TO 3aza4a EI'D fomkHa NMeTh pallOHaIbHEIN OTBET).
TpeyronpHUK ¢ TAKUMH CTOPOHAMU MHOI/IA HA3bIBAIOT «e2unem-
ckum». IlonesHo «3HaTh B JIULO» HE TOJIbKO 3TOT TPEYr'OJbHUK,
HO U nozo6HbIe eMy (co cropoHamu 6, 8, 10 wiu 9, 12, 15 u Tak
nanee). CyInecTBYIOT U Apyrre mubaropoBbl TPOUKY, HAIIPUMED
5,12, 13w 8, 15, 17. Pa3nmu4HbIX (He IPONOPIIMOHATBHBIX IPYT
IpyTy) TrdaropoBbIX TPOeK 6ECKOHEYHO MHOTO.

Pa3bepém 3azauy [13.1. Y paBHOOEIPEHHOTO TPEYTOIbHUKA
AKB ectb nipsmo¥i yron (£B), KOTOpbIM HellpeMeHHO OyzeTr yr-
JIoM mpy BepuinHe. 3HauuT, AB=BK =15 u KC =23 —15=38.
[Tpumenss Teopemy IIudaropa k TpeyroapHuKy CDK, HaxoauM

KD =1/82+15%2=17. (Eciu «y3HaTb» COOTBETCTBYIOIIYIO muda-
TrOPOBY TPOUKY, MOXKHO HHUYero He BbIYNCIATE.)

OTger: 17.

Pa36epém 3azauy [13.2. [IpAMBIX YIJIOB B YCJIOBUH 33a49H HET,
HO UX HECJO0XXHO NocTpouTh. IlycTb ABCD — faHHasA Tpanenusd,
AD =19, BC=9 u AB=CD =13. OnyctuM u3 BepiiH B u C
BBICOTHI BB 1 CC;. IIpaMoyronpHble TpeyronbHuku ABB; u DCC,
PaBHBI 110 KaTeTy U TUIOTEHy3€. 3HAYUT,
AD-B,C; _ AD—BC _

2 2

AB1 = DCl = 5.
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Pewenus 3adau /13.1—/13.3 duazHocmuueckoti pabomut 1

Teriepp HaxoauM BB, = 4/ 132 —52=12 (w1 onATh Ke yrazpiBa-
€M OTBET, YBUZEB 3HAKOMYIO MU(AropoBy TPOHKY).

B C

OtseT: 12.

OTo pellleHre, KOHEYHO, CYIIeCTBEHHO HCIIONb3yeT paBHOOE -
PEHHOCTH Tpalellly, OZHAKO TOT XKe IPUEM IIOMOXKeT HaWTH BBI-
COTY ¥ B 00IIleM ciTyyae — IIPaBza, TEXHUIECKHU 3TO OyZeT cAenaTh
cnoxkHee. [TompobyeM U3MEHUTh YHUCJIA B 3a/la4e, cZeIaB O0KOBBIE
CTOPOHBI Tpalelyy pasIunYHbIMU.

OcHosaHus mpaneyuu pasHsl 9 u 24, 60kosvle cmopoHsl 13
u 14. Haiidume gvlcomy mpaneyuu.

Pemrenmue. [Tycte ABCD — panHad Tpanenysa, AD=24, BC=9,
AB=14 u CD=13. To4HO Tak >e OIycTUM U3 BepmiH B u C
BBICOTBI BB; u CC;. 3ameTyM, 4YTO OCHOBaHHe BBICOTBI C; He
MOXKET IIONacThb Ha Ipogo/pkeHue Jjyda AD 3a Touky D, Benp
AC; <AB+BC<AD. AHajlOrM4YHBIE PaCCyX[E€HUA BEPHBI [JIA
TOYKU B,, mosToMy obe Touku B; u C; jexar Ha orpeske AD.
[psiMoyronbHBIE TPEYTOMBHUKU ABB; 1 DCC, paBHHI yKe He OyayT,
HO MOXXHO 0603HauUTh AB; =X, nTorga C;D =24 -9 —x=15—x.
Tenepr npuMeHsieM TeopeMy IIudaropa k 060MM TpeyroIbHUKAM:

14* —x* = BB = CC? = 13> — (15— x)*.
Tocre ynpomenus nomyaum 30x =152 +14?—132, otkyza x=8,4.
Torga BB, =+/14%2 — 8,42=11,2.

OTtBerT: 11,2.
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Pewenus 3adau /J3.1—/]3.3 duazrHocmuueckoti pabomst 1

JTa TeXHUKa paboTaeT U IIPU OTBICKAHUN BBICOTHI TPEYTOJIb-
HuKa. [Ipuseném npumep.

B mpeyzonvruxe ABC ussecmro, umo AB=5, AC=4 u BC=
=+/17. Hatidume sin A.

Pemenune. PakTruecku HaZilo HAWTU BbIcOTy BH (TIOTOMY 4TO
SinA= %). O6osuaunm AH =x u CH = |4 — x|. [IpumMeHuM /iBa-
X6l Teopemy ITudaropa:

25—-x*=17—-(4—x)*
Pemas, nonyyum x = 3. Torja BH =+v/25—9=4usinA= %
B

A H C

OTtserT: 0,8.

MeI IpUMeHWIN pacCyK/eHue, UCTIOIb3yIolleecs MIPU BEIBO/E
meopembl KoCuHycos. KoHeUHO, Hallly 3a/1a4y MOKHO OBLIO OBI pe-
IIUTh ¥ HETIOCPEACTBEHHBIM IIPUMEHEHNEM 3TOU TEOPEMBI:

17 =5%4+4%2—-2.5-4-cos A,

OTKyza
COSA = %8_17 =0,6, a sinA=+1-0,62=0,8.

Pazbepém 3agauy [13.3. Ilycte ABC — JaHHBIN TPEYTOMbHUK,
AB=BC=39 unu AC=30.

[Tycts M — cepesriHa ocHOBaHUsA; IIeHTP O ONMCaHHOM OKPY>XHO-
CTHU JIEXKUT Ha oTpe3Ke BM, noCKonbKy yroia ABC JeXWUT IPOTHUB
MeHbIIIel CTOPOHEI TPEYT'OIbHUKA, a 3HAUUT, OH OCTPbIii. CHavasa
HangéM BM:

BM = v AB? — AM? = /392 — 152 = /(39 — 15)(39 + 15) = 36.

Temepb IpUMEM PaJUyC OKPY:KHOCTH 32 R M 3amUIIEM TEOPEMY
[Mudaropa gy TpeyrombHuka AOM :

R?> =152+ (36 —-R)%
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Pewenus 3adau /13.1—/13.3 duazHocmuueckoti pabomut 1

Pemag 510 ypaBHeHUE, HAXOAUM

R= 1524+36% 524122

=21,125.

72 8

OtBeT: 21,125.

EcTh 0fHa TOHKOCTb — ecJid ObI Halll TPEYTONBHUK OBLT TYIIO-
VTONMBHBIM, TO To4Ka O Jexxana Obl He Ha oTpe3ke BM, a Ha ero
npoio/keHuy 3a M. Ho pellieHure 0T 3TOr0 He U3MEHUTCS : TIPOCTO
BeIpaxkeHre (36 — R)? 3amenutca Ha pasHoe emy (R — 36)2. Oz-
HaKO MHOTZIA Pa3HUIA MEXAY TYIOYTOJIbHBIM U OCTPOYTOJTbHBIM
TPEYTOJTBHUKOM OKAa3BbIBAETCSA CYIIeCTBEHHOM, U COBCEM HE IpU-
HHMAaTh €€ BO BHUMaHue ObLIO OBl OLIMOKOM.

DTy 3a/1auy Takke MOXKHO OBbLTO ObI PEIUTD «6e3 BCIKOH reo-
MeTPHUM», OAHUMHU BHIUUCIEHUAMU. B caMoM fiefie, TeopeMa KocH-
HYCOB TIO3BOJIUT HANTHU KOCUHYC yIJIa TIPYU BEPIIUHE:

30% =2-392—-2-39%-cosB,

119
OTKyz1a cos B= 160" [ToTOM HaxXOAWM CHUHYC 3TOTO yIJIa:
. 120
_ a2 R —
sinB=11—cos“B 169
Jlanee mpuMeHsIeEM meopeMy CUHYCO8:

AC 169
2sinB ~ 8 °

MOXHO HEMHOKO «CXUTPUTh» ¥ BMECTO CJIOKHOTO BBEIYMCIIE-
HUA KOCHHYyCa yIVIa IPH BEPIIMHE II0 TEOPEME KOCHHYCOB HANTH
AM _ 5
c 2B =13’
a TIOTOM HaWTU CHMHYC U PaZinyC, KaK B IPEJBIAYIIEM pacCyX/e-
HUH. DTO «CUHTETHYECKOe» pellleHre, BO3MOXKHO, ObLIO OB HaU-
6oJiee IPOCTHIM.

R =

T€OMETPHUIECKU KOCHHYC yTyla IIpU OCHOBAaHUU: COSA=
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TpeHupoBouHas pabora 3A

1. /luaroHasb MPSIMOYTOIBHOTO TEJIeBU3MOHHOTO SKpaHa paBHA
40 gmrotimam, a mMpuHa skpaHa — 32 groiimaM. Haligute BBICOTY
akpaHa. OTBeT faiiTe B AroliMax.

Yo

32

2. B tpeyronbHuke ABC usBecTHO, 4To AB = BC = 25, AC = 14.
Haiiaute anmuny MeguaHbl BM 3TOro TpeyroiabHUKA.

3. B tpaneuyu ABCD (AD || BC) usBectHo, uro AB=3, BC =4,
CD=3v10 u ZA=90°. Haiizute AD.

4. CropoHa pomba paBHa 25, a ofHa U3 AuaroHasueil paBHa 30.
Yemy paBHa Jpyras JUuaroHaub?

5. OcHOBaHMSA paBHOOEAPEHHOU Tpareluu paBHBI 51 1 65, a 6oKo-
Bble CTOPOHBI paBHHBI 25. HaiizuTe cuHyc ocTporo yriia Tpanenuu.

6. [TuaroHasb MPsIMOYTOJBHUKA B MOJATOPA pasa AJUHHEE OJHOU
U3 ero cTopoH. JIpyras cTopoHa IpsAMOyTobHKKa paBHa 3v/5. Ka-
KOBa AJINHA AUaroHaau?

7. lnaroHanu pomba OTHOCATCA Kak 3 : 4, a mepuMeTp pomba pa-
BeH 200. HalizuTe BBICOTY poMba.

B Cc

A D

8. Croponsl npaMmoyroiabHuka AB =9 u BC = 24. Touka M — ce-
peauHa crtopoHbl DA. Otpeskn AC u MB nepeceKkaroTcs B TOY-

ke K. Hatinute BK.
B C

OTBeTHL:

O6pa3er HalTMCAHUS:

12

3

45

6|7

89

0-




OTBeTHL:

TpenupoBouHasa pab6ora 3b

1. Ot cronba BBICOTOH 12 M K /IOMY NPOTSAHYT HPOBOJ, KOTOPBIHA

KpenuTcs Ha BbIcoTe 4 M HaZ 3eMI€i. PaccTosHIe OT oMa [0 CToJ-
6a paBHo 15 M. Haiigure aymiHy mpoBoga. OTBeT JaiiTe B MeTpax.

12m

4m

15m

2. Tluaronanu pomba pasHel 24 u 70. Hatizute nepumeTp pomba.

3. OcHOBaHUs paBHOOEAPEHHOM Tpalelyy paBHEL 6 U 8, 6oKoBas

cTopoHa paBHa 4. Haliute fuaroHaib Tpamenuu.

4. B OKpY>XKHOCTb pauyca 7 BIHCAH PaBHOOEIPEHHBIN TPeyroib-

HUK ¢ ocHOBaHUeM 4+ 10. LIeHTp OKPY>KHOCTHU JIEXKUT BHYTPU Tpe-

yronbHUKa. HalizinuTe BBICOTY 3TOTO TPeyroabHUKA, IPOBEAEHHYIO
K OCHOBAHMIO.

5. OcHoBaHMs paBHOOeIpPEHHOM Tparmeluu paBHbl 1 u 43, a cu-

HyC OCTpPOTO yIJIa Tpanenuu paBeH ﬁ HatiguTe fmuHy 60KOBOM

4
CTOPOHEL.

6. OcHOBaHUe paBHOOEPEHHOTO TPEYTOIBHUKA PAaBHO + 26, a 60-

KOBas cTOpoHa paBHa 13. HaiizuTe AMHYy BBICOTHI, TPOBEAEHHOMN
K OOKOBOH CTOpOHE.

OOpasel HalmMCaHUA:
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Tpenupogounas paboma 36

7. OcHOBaHUA paBHOOEZpEHHOU Tpalenuu paBHE 6 U 8, a paguyc
OIIMICAHHOH BOKPYT Heé OKPY:KHOCTU paBeH 5. LIeHTp OKpy>KHOCTH
JIEXXUT BHe Tpanenuu. Halzute BEICOTY TpameIuu.

S~ -

8. BhicoTa IPAMOYTOJIBHOIO TPEYTOMbHUKA JEIUT THUIIOTEeHy3y Ha
oTpesku JyuHoU 9 u 16. HalizuTe mepyMeTp 3TOro TpeyroJbHUKA.

33

OTBeTHL:

O6pa3er HalTMCAHUS:

(4
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OTBeTHL:

TpenupoBouHasa pab6ora 3B

1. BoKOBEIE CTOPOHBI IIPAMOYT'OJIBHOM Tpalneluy paBHEL 24/ 6 U 7.

Ha ckosnbko 6osblliee OCHOBAHUE JJIUHHEE MEHBIIETO?

2. B Tpanenuu ABCD wusBecTHBl ocHOBaHUA AD =21 u BC =5.

BokoBas ctopona AB = 6. Haiiaure CD, ectu /DAB=60°.

3. Bricota BH pomba ABCD penut ero cTopoHy AD Ha OTpe3Ku

AH =1 u HD = 8. Hatigute BD.
B C

AH D

4. Tpamenusa c ocHoBaHusAMHM 10 u 14 u BwICOTOM 6 BHuMcaHa

B kpyr. HaiizuTe mwiomazes S sToro kpyra. B orBere 3amuiiure

S
4UCTIO .
5. B npamoyronbHoM TpeyronbHuke ABC kateT AC =5, MeAuaHa

AM =7. HaliguTe runotenysy AB.
A

c H i H B

6. Obe AnaroHa/su Tparenuu C OCHOBaHUAMHU 7 U 10 paBHBI IO

9,5. HalizuTe nepuMeTp 3TOH Tpaneluuu.

7. MeznaHb! IPAMOYTOJIBHOI'O TPEYTONbHUKA, IIPOBEIEHHBIE K Ka-

TeTaM, paBHHI 2+ 13 u v/ 73. HaliuTte AuHy MeIaHbl, TPOBEJEH-
HOU K rUIIOTeHy3e.

8. KocuHychl IByX YIVIOB TpeyroibHUKa paBHbI 1o 0,625. HatizuTte

KOCHHYC TpPeThero yrJa.

O6pasel] HalTUCAHUS:
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IInomiaau. Penienuda 3agav /J14.1—/14.3
ANATrHOCTHYECKOM paboThI 1

IInowads — BakHasA YUCIOBasA XapaKTEPUCTUKA TeOMeTpUYe-
CKOM QUTYpHI, KIIOUEBHIM CBOMCTBOM KOTOPOM SIBJSETCA aAgu-
TUBHOCTb — IUIOIIAAb GUTYpHl paBHA CyMMe IUIOLIAZIEN JacTew,
Ha KoTophle ¢purypa paszesneHa. [Inomaab usMepsieTcs B KBaApart-
HBIX €ZIMHULIAX JJIMHBI, TUIOIIAAU MTOAOOHBIX PUTYP OTHOCATCS KaK
KBazpaT KoapduiieHta mopobus. GuUrypsl, UMeIoe paBHbIe
TUIOIIAZIN, Ha3bIBAIOT PABHOBENUKUMLU.

3ajau Ha HaAXOXKAEHUE IUIOIIAZiell MHOTOYTOJbHUKOB, PaBHO
KaK ¥ 33J]a4¥ C UCIOJb30BaHUEM IUIOIIAZIENH, BCTPEYAIOTCA B 9K3a-
MeHallMOHHOM MpaKTHKe J0BOJIBHO YacTo. B mpocredmux ciayyasx
JUIS pellieHust JOCTaTOUHO IpruMeHeHus ¢opMys. HamoMHUM HX.

IInowads NpAMOY20bHUKA paBHA TPOU3BEJAEHUI0 €T0 CMEX-
HBIX CTOPOH: S =ab.

ITnowads napanienozpamma paBHA MPOU3BEAEHUIO CTOPOHBI
Ha BBICOTY, OMYIIEHHYO Ha 3Ty CTOPOHY: S =ah,,.

ITnowads pomba MOXeT OBITH HaliZieHa KaK IUIOIIA/b JII0O0Tro
MapaJiieiorpaMMa, HO TaKXKe paBHa MTOJIOBUHE TPOU3BEIEHUS €T0

o 1
AuaroHanei: S= §d1d2.
IInowads mpeyzonbHUKA OOBIYHO BEIYUCIIAETCA KaK ITOJOBUHA
IIPOM3BEZIeHUA CTOPOHBI HA COOTBETCTBYIOLIYIO BBICOTY:

S = %aha.
MoryT oKa3aTbCs MOJIE3HBIMU U APyTrHe GOPMYJIBL:
_ 1 _ abe
S= 2absmC, S = IR

(R — pazmyc omMCcaHHOM OKPY)XHOCTH),
S=pr

(p — nonynepuMeTp, r — paZiuyc BIMCAHHOMN OKPYKHOCTH),

S=+p(p-a)(p—b)(p—0).

[Mocnexusss popMysa Ha3biBaeTcs popmynoil I'epoua.
ITnowade mpaneyuu paBHA IPOU3BEAEHUIO €€ BBHICOTHI Ha II0-
a+b
h.
2
DTHUX CBe/leHNH BIIOJIHE ZIOCTATOYHO JJIS pEIleHNsI HECTOXKHBIX

3azad.

JIyCYMMY OCHOBaHMI: S =

35



Pewenus 3adau JJ4.1—/14.3 duazrocmuueckoti pabomst 1

Pazbepém sagzauy [J4.1. ITyctb AD — Gosnblllee OCHOBAHUE.
Kak u npu pemenuu 3azauu /13.2, ormyctum BbIcOTH BB, u CC;
Ha AD. KocuHyc yri1a, yIIOMAHYTOI'O B YCJIOBUH, ITOJIOXKUTEJIEH, TO
€CTb 3TO OCTPHhIi yron (LA wiu /D). VI3 COOTHOIIEHUA
AB

cosA =0,6 = Tl
HaxoguM AB; = C;D =3. Torga AD =3 + 5+ 3 =11. Ocranocsb
HalTH BBICOTY 10 TeopeMe ITudaropa (BB;=+/25—9=4) u uc-
KOMYIO IUIOIAJb:
s— BBI_AD—Z{—BC _

B C

32.

0
o

OTserT: 32.

MHorue Ha IepBbIM B3IVIAJ, CJIOXKHEBIE 33/a4l O4eHb IIPOCTO
PEIAaoTCs ¢ MOMOIIBI0 COOOpaKeHUM, CBA3aHHBIX C OTHOIIEHUEM
wiomazel. YkakeM ZBa OYeBUAHBIX, HO OYeHb BaXXHBIX QaKTa.

[Lromazay AByX TPEYrolbHUKOB C OAMHAKOBOM BBICOTOH OM-
HOCAMCA KaK uxX ocHosaHusA. B yacTHocTH, eciu Ha cTopoHe AC
TpeyroiabHUKa ABC B3aTh 00yI0 TOUKy K, TO

Samc _ AK

sacks KC*
U3 aToOro ciezyeT, HAIpUMeEp, YTO MeJuaHa JieJIUT TPEYroJIbHUK
Ha /iBe paBHOBeJIUKHE YaCTH.

B

A K Cc

[Tromazy AByX TPeyTrOABHUKOB € OAMHAKOBBIM OCHOBAaHHEM
OMHOCAMCA KAK UX 8blcombl. B yacTHOCTH, eciy BeplIKHYy B Tpe-
yronbHuKa ABC nepeABUHYTh napawieabHo AC B TOYKy Bi, TO
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Pewenus 3adau /J4.1—/14.3 duaznocmuueckoii pabomast 1

IUIOLIA/b TPEYTONbHUKA He UBMEHUTCA: Saapc = SaaB, c-

B B,

A C
Pazbepém Teneph 3azauy [14.2. [TpoBeném oTpe3ok AQ. Tak

S
Kak BQ:QC=4:1, nonyyaeMm, 4TO 24k i, TO €CTh Spppq = iS,
Spacg 1 5
rae S —wiowaae TpeyroabHuka ABC. AHaIOrMYHO
1 1 4 4
Saap = 3548 = 3755 = 155
3HA4MT,
11
SAAPQC = ES-
B
p
A Q
C
OTBeT: 1741 =2,75.

3aMeTHM, 4TO B 3TOU 3a/jlaye HaM He MPUIILIOCh HAXOAUTH Ca-
MM IUTonazu (a ¥ B YCJIIOBUM HUYETO He GBLIO CKa3aHOo IPo JJU-
HBI CTOPOH, IPO BBICOTHI U IP.), ZOCTATOYHO OBUIO TOJIBKO HAWUTH
WX COOTHOIIIEHUE.

B 3azaue [J4.3 1wiomiaZb BoobIe He ymoMmuHaeTcss. OfHaKo
3a/lady JIeTKO pelLIuThb, UCIOAb3ysa 3TO MOHATHe. B camom gee,
wionaAp napaunenorpamma ABCD, ¢ ofHOM CTOpPOHEBI, paBHA
BP - AD = 63, c gpyro#i cropoHbl, BQ - DC = BQ - 8. Orcioza
Be=2.

OTBeT: 7,875.

PaccyxZieHHsI TaKoro poJa, KOTZa Pe3y/bTaT JOCTUTAeTCs CPaB-
HEHUEM IUIOIIAM OFHOU U TOH XKe QUTYPHI, BBIUMCIEHHON AByMs
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Pewenus 3adau JJ4.1—/14.3 duazrocmuueckoti pabomst 1

criocob6amu, MHOTZA Ha3bIBAIOT Memodom naouwiadeti. [ToacunThIBast
IUIOINAZb ABYMs crocobamMM, MOXKHO TakKe YCTAaHOBUTH, YTO IIPO-
u3BeJileHre BBICOTHl TPEYTrOJbHUKA HAa COOTBETCTBYIOILYIO CTOPOHY
HE 3aBUCHUT OT BBIOOpA CTOPOHEI, BEIBECTU YK€ BCTPEUYaBIIYIOCS
HaMm paHee ¢opmyny hc = ab A IPAMOYTOJBHOTO TPEYTOIbHU-
Ka 1 HEKOTOPHIE pyrue COOTHOIIeHus. MeToz rwiomazeii 6yzer
IIPYMEHATHCA U B CJIeAyIolleM paszerie [ BeYMCIeHU pajuyca
BIIMCAHHOU OKPYXHOCTH.

Pemum B 3akiItodeHre TaKylo 3aJady.

CmopoHbst mpeyzonvHuka pagHst 13, 14 u 15. Haiidume OnuHy
camoil KOpomxkoil 8bLCOMbL AMO20 MPEY20/IbHUKA.

Pemenuie. KoHEYHO, MOXXHO BBIOPATh OZHY U3 BBHICOT, IIPOBe-
CTH eé, IBAX/BI IPYMEHUTDh TeopeMy Ilndaropa u HaliTh eé au-
Hy, IIOTOM TaK ke HalTH OCTaJbHBIE /[Be BBICOTH M BBIOpATh ca-
MYI0 KOPOTKYIO U3 Tpéx. Ho 3To c1o:KHBIM U fonruii nyTh. lopaszo
Ipollle IPUMEHUTH MeToZ Iutomazeii. Tak Kak Ipou3BeZieHue BhI-
COTHI Ha CTOPOHY IIOCTOSIHHO, ITIOHATHO, YTO caMas KOPOTKas BbI-
COTa MpOBeJieHa K caMOH JIMHHOM cTopoHe 15. Eciu h — ammHa

15h o
BBICOTEI, TO IUIOMIa/lb TPEYTONbHUKA S = ——. C Apyroii CTOPOHHI,
IUIOIA/Ib HECTIOXKHO BBIYMCIUTD 110 dpopMysie I'epoHa:

_ 13+14+15
- 2

S= \/21-(21—13)-(21—14)-(21—15):84.

=21,

2-84
[TpupaBHUBaeM 3Ha4YeHUS AJIA IUIOMAAN U HaXoAuM h = =

15
=11,2.
OTtBerT: 11,2.
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OTBeTHL:

TpenupoBoyHas pabora 4A

1. JlauHbli yyacToK uMeeT GopMy NPSAMOYTOIbHUKA pa3MepaMu

20 M X 40 M. [loM, CTOSIIMI Ha y4acTKe, TakKKe uMeeT Gpopmy

MpAMOYTOMBHUKA 8 M X 9 M. Halifure 1iomaab ocTaBiielics 4a-
cTu ydacTka. JlaiiTe oTBeT B KBa/[PaTHBIX METPAX.

oM

20 M 8™

40 m

2. KBapTupa cocTouT U3 ABYX KOMHAT, KyXHU, KOPUAOpa U CaH-

yana (cM. 4epTéx). KyxHa umeet pasmeps! 3,5 M X 3,5 M, BTOpas
KoMHaTa 3,5 M X 4 M, cany3en 1,5 M x 1,5 m. Jl1MHa kopuzgopa co-

crasyser 11 m. HaiizuTe muiomazs nepBoit kKoMHaThl. OTBET Aaui-
Te B KBa/[paTHBIX MeTpax.

3,5M 4 M

KyxHA 1-1 KoMHara |2-1 KOMHaTa

3,5m

c/y KOpHUZ0p
1,5 11m

1,5

3. Jluaronanb KBazpara paBHa 11. Yemy paBHa IulolIaAb KBaJ-

para?

4. OcHOoBaHMA Tpallelluy PaBHLL 2 U 5. boKoBasA CTOPOHA, TaKXe

paBHas 5, obpasyeT ¢ OAHUM U3 ocHOBaHu# yron 150°. HatiauTte
IUIOIIAJb TPATellnH.

150°

5. MeguaHa TpeyroJbHUKA paBHA 5 U SABIAETCA TAKXKe ero Owuc-

cexTpucoii. Ilnomazs TpeyronbsHuKa pasHa 10v/6. HaiiauTe Hau-
MEHBIIYIO CTOPOHY TPEYTONTbHUKA.

O6pa3er HalTMCAHUS:

29 1]2[3]u]5/6]7/8[9]0[-




OTBeTHI: Tpenupogounas paboma 4A

6. Hatigure mionjagb TpeyroabHUKA, IBE CTOPOHBI KOTOPOT'O PaB-

HBI 8 1 12, a yron Mexxay HUMu paBeH 30°.

7. OcHOBaHUA paBHOOEPEHHON Tpanenuy paBHel 7 U 13, a mwio-

mazab pasHa 40. KakoB nepumeTp Tpaneuuun?

8. Touka K — cepegunHa meauansl AM TpeyronbHuka ABC. Ilno-

mazp TpeyronmbHuka BMK paBHa 12. Haligure mouagb Tpe-
yronsHuka ABC.

A

O6pasel] HalTUCAHUS:

2[34]5/6/7[8]9/0[-, 40




OTBeTHL:

TpenupoBouHas pabora 4b

1. KBagpaTt mwromazapio 11 u pom6 ¢ yriom 30° MMeOT paBHBIE

cropoHbl. KakoBa 1wiomazap pomba?

[ 1 Z :

2. Yron mpu BeplIMHe paBHOOEIPEHHOI'O0 TPEYroJbHUKA paBeH

150°, a 6oxoBas cTopoHa paBHa 18. Yemy paBHa IUIOIAAb STOTO
TPEeyTroJbHUKa?

3. IlepuMeTp NpAMOYIOJIbHUKA paBeH 17, a mowazss paBHa 15.

Yemy paBHa uaroHaab 3TOTO IPAMOYTOJIbHUKA?

4. Tnomaab pomba paBHa 32. OpHa U3 guaroHasneil B 4 pasa

MeHblie Apyroii. Kakosa eé ayimHa?

5. CpeAHAA MUHUA JeJIUT TPeyroAbHUK Ha TPeyroAbHUK U Tpalle-

nuto. [Inomazae Tpanenyu paBHa 12. Kakosa Ioiazb UCXOAHOTO
TPEeyTroJbHUKa?

6. HalizuTe miowmazs TpeyroJbHUKA, CTOPOHBI KOTOPOT'O PaBHEI

30, 39 u 39.

7. Halizure miomazab TpeyroabHUKA, CTOPOHBI KOTOPOI'O PaBHEI

10, 17 u 21.

8. luaronans AC napamnenorpamma ABCD pasHa 21, a paccTos-

HMe OT BepIIUHEI B /0 3ToM Auaronanu pasHo 12. HaiiauTe mo-
b mapauiesorpaMma.

O6pa3er HalTMCAHUS:

. 1]2[3]u]5/6]7/8[9]0[-




OTBeTHL:

TpenupoBoyHas pabora 4B

1. [lepumeTp napasienorpaMmma paseH 70, a ero JJIMHHAA BBICOTA

JUTMHHee KOPOTKOH B IToATOpa pa3a. YeMy paBHa camas JIMHHAsA
CTOpOHA MapasuieyorpaMma?

H

2. BeicoTa paBHOOeZpeHHO Tpamnenyy paBHa 6, a [UaroHaIb pas-

Ha 10. HatizuTe momab Tpaneum.
3. Ha cropone CD mapasutenorpamma ABCD BriOpaHa Todka E.

HaiizuTe miomazp mapasienorpaMma, eciy IUomasb TPeyroib-

HukKa AEB pasHa 34.

B Cc

E

A D

4. Nan xkBagpaT ABCD co ctoponoti 10. Ha ero cropoHax AB, BC

u CD BBIOpaHBI TOYKU P, Q, R COOTBETCTBEHHO Tak, uro AP =1,
BQ =2 u DR =3. HaiiauTe wiomazas TpeyroibHukKa PQR.

B Q C
R

P

A D

5. OcHoBaHuA Tpamenuu paBHH 4 u 25, 6GOKOBBIE CTOPOHHBI 13

u 20. HadizanTe toiomazs Tpameuu.

O6pasel] HalTUCAHUS:

2]3]us[6[7[8[9]0[-], 4




Tperuposounas paboma 4B OTBeTHL:

6. CTopoHEI TapajuleJiorpaMMa PaBHBI 3 U 4, @ OCTPBIH yToJl 3TOTro

MapaIjieiorpaMMa paBeH OCTPOMY YTy MEXAY ero AharoHasisd-
mu. Haligute npousBezieHre JyaroHasneii napasuieiaorpamMmma.

7. luaroHanam 4eTslpéxyronbHUKa ABCD mepeceKalTcs B TOUKe

O moz npaMbeIM yrioM. Haiizute miomazs TpeyronbHuka ADO,
eciu OB=5, ZABC=90° u ZCDB=45°.

B

45)
D

8. llan TpeyronbHUK ABC mromazu 1. Ha npogomKkeHuu ero CTo-

poHbl AB 3a Touky B BhiOpaHa Touka K Tak, yTo AB = BK. Ha
npozomkennu BC 3a Touky C BeibOpaHa Touka L Tak, 4yro BC =CL,

a Ha nmpogomkeHuu CA 3a Touky A — Touka M Tak, yto CA=AM.
Haiiaute miomaas TpeyroibHuka KLM.

K

O6pa3er HalTMCAHUS:

23 1]2[3]u]5/6]7/8[9]0[-




KacaTtesnpHaa k OKpyXKHOCTU. BnircanHada
OKpYXHOCTb. Penienusa 3agau /15.1—/15.3
AUArHOCTHUYECKOH paboThI 1

[TpsAMas Ha3BIBAETCA KACAMENbHOU K OKPYJICHOCMU, €CJIM OHA
MMeeT C Hell pOBHO OZIHY 0OIIyIo TOUKY (TOYKY KacaHus). Paguyc
OKPY>KHOCTH, IIPOBEIEHHBIN B 3Ty TOUKY, IIepIIeHUKYJIAPEH Ka-
caTtesbHOU. Eciiu mpAMas nepecekaeT OKpy>KHOCTb B IBYX TOUKaX,
OHa Ha3bIBaeTCs cekyuyeil.

U3 Touku P, nexarieil BHE OKPYKHOCTH ¢ IleHTpoM O, MOKHO
TIPOBECTH K Hel /Be kKacaTenbHble, PA u PB (A 1 B — TOYKU Ka-
canus). [Ipu 3ToM obpasyeTcs XapaKkTepHas KOHCTPYKIUsI, U300-
pax€HHad Ha pUCyHKe (FOBOPAT, YTO OKPY:KHOCTH C LIeHTpoM O
enucaxa 8 yzon APB). I1osie3HO IOMHUTH CBOMCTBA 3TOH QUTYPHI:

A

[~

OA = OB (pazuycsl OKPY>KHOCT! PaBHEIL);

PA = PB (oTpe3ku KacaTeJIbHBIX PABHEIL);

/PAO = /PBO=90° (xacaTelbHas TEePHEHAUKY/IAPHA DPaUy-
cy);

PO — 6uccektpuca yria APB v 0OCbh CHMMETPHH BCETO YePTEXKa,

ZAPB+ ZAOB=180°%

npaMad PO nepneHauKyisapHa Xopze AB ¥ AeuT e€ monouaM.

Paz6epém 3azauy [15.1. [TpoBezaém paauyc OC. Paguychl OKpyX-
HOCTH PaBHBI, ITO3TOMY

ZOCA = LOAC = 66°.

[To Teopeme 0 BHEIIHEM yIJie TPEeYTONbHUKA

ZCOB =2-66° = 132°.
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Pewenus 3adau /I5.1—/15.3 duazHocmuueckoti pabomut 1

Torma ZCTB=180° —132° =48°.

OTBer: 48.
Pa3bepém 3azauy [I5.2. B kayecTBe yepTeka K HEH MOJ0oUAET
puUcyHOK Ha c.44. Ilycte PA =24 u AO =7, Torga Io Teopeme

[Mudaropa PO = 1/ 242+ 72 = 25. Tenepb NPUMEHUM COOTHOLIE-
Hue AM - OP = AO - AP (HamloOMHUM, YTO OHO IOJy4aeTcs, eCiv

BBIUMCIUTDH YZABOEHHYIO IUIOLIAZbL TpeyroiabHUKa APO pa3HBIMU

criocobammu): AM = 247 _ 6,72. Torna AB=2-PM =13,44.

25

OTBerT: 13,44.

TOBOPAT, UTO OKPYJICHOCMb 8NUCAHA 8 MHO20Y20lbHUK, €CIIH
OHa KacaeTcsl BCEX ero CTOPOH. Takas OKpYKHOCTb €IMHCTBEHHA,
HO CYILeCTBYeT He BCEIrZa, a TOMbKO TOIZa, KOIZla MHOTOYTOJIbHUK
BBINIYKJIBIM 1 OMICCEKTPUCHI BCEX €T0 YIVIOB ITepeceKaloTcs B OZHOU
TOYKE.

B 060l TPEYTONBHUK MOXXHO BIHCAThb OKPYKHOCTBb. OKpYXK-
HOCTb MOXKHO BITHCATh TAaKXKe B JIIOOOM MPaBWIBHBIA MHOTOYTOJb-
HUK. B 4eTHIpEXYTONIBHUK MOXKHO BIIMCATh OKPYKHOCTb TOIZIA U
TOJIBKO TOTZA, KOIZIA OH BBITYKJIBIM M CYMMblL NAP €20 NpOmueono-
JIOJKCHBIX CMOPOH pasHel. TaK, HapuUMep, U3 BCeX Iapaulesiorpam-
MOB OKPY’KHOCTb MOXKHO BITCATh TOJIBKO B POMO.

J1s1 mo60ro MHOTOYTOJNIBHUKA, B KOTOPBIN BIMCAHA OKPYX-
HOCTb, CIIpaBe/JINBa IpocTasn GopMyia, CBA3bIBAIOIAA €€ Pasruyc
c mIom@apio: S = pr (HalloMHUM, 4TO p — nonynepumetp). C eé
TIOMOIIIbI0 MOXKHO HaWTH paZiuyC BIKMCAHHON OKPYKHOCTU. [y
MIPaBWIHHBIX MHOTOYTOIBHUKOB TIOJIb30BAThCS 3TOH GOpPMYJIOi He
CTOWT, PaINyC MOXXHO TIOCYUTATH TIpole. ECTh creruanbHas yao0-
a+b—c

HadA PopMyna 0N NPAMOY20/bHOZO MPeY2ONBHUKA: T'=——%

(a u b— KaTeThl, ¢ — TUMOTEHY3a).
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Pewenus 3adau /I5.1—/15.3 duazHocmuueckoti pabomut 1

[MpumeHss obuiyto GoOpMysny, MOXHO JIETKO PENINTh 3aja-
gy /15.3. B camoM fene, BBICOTa 3TOIO TPEYroAbHUKA paBHA

4/ 52 —32 =4, Tak 4TO ero maoCWAaAb S = 4—26 = 12. Teneps Ha-
_ 54546 _ S 12
XOZIUM p = ———— =8 u, HaKoHell, I = E =35 = 1,5.
OTBerT: 1,5.

JJIs1 IpaBIWJIBHOTO MHOTOYTOJbHUKA (TpEyroMbHUKA, KBaJpa-
Ta, MIeCTUYTOJbHUKA) HET HYXJbl B IOZACYETE IUIOMAM, JOCTa-
TOYHO PacCMOTPETH TPEYTOIbHUK, 0OPa30BaHHEIH LIEHTPOM, Bep-
LUIMHOU U cepeIMHOMN CTOPOHBI.

i mpuMmepa Hali1éM paZiiyc OKPY>KHOCTHU, BIIMCAHHOM B 1Ipa-
BWJIbHBIH IIECTUYTOMBHUK CO CTOPOHO v/ 12. PaccMOTPUM IEHTP

360°

O, ctopoHy AB U eé cepeauny M. Tak kak ZAOB = 5 = 60°, o-

nygaem, uTo ZMOA =30° u r=0M =AM ctg30° = @ -/3=3.
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OTBeTHL:

TpenupoBoyHasa pabora 5A

1. K okpyxHocTH ¢ neHTpoM O npoBeZieHbI KacaTenbHble CA u CB.

Hatigute ZACB, ecniu ZAOB =57°. OTBeT AaliTe B rpaycax.

B
Cc

2. 13 Touku C K OKPYKHOCTHU C LleHTpoM O IIPOBeZEHEI KacaTellb-

Has CD u cexymas CBA, mpoxozsiias yepes fuameTp AB. Hatigu-
Te /DOA, eciu /BCD =26°. OTBeT AaiiTe B rpagycax.

D

C

3. 13 Touku A npoBejieHa kacaTenbHasi AK (K — Touka KacaHUs)

K OKpYyKHOCTU ¢ LeHTpoM O. OKpPy>XHOCTb IepeceKaeT OTPe30K
AO B Touke B. M3BecTHO, uTo KO =4 u KA = 3. HaiiauTte BA.

=\
K A

4. [TepuMeTp KBaZpaTa paBeH 13. Hailiziute paguyc OKpy>XHOCTH,

BIIMCAaHHOM B 3TOT KBajpar.

O6pa3er HalTMCAHUS:

p 1]2[3]u]5/6]7/8[9]0[-




OTBeTHI: Tpenuposouras paboma 5A

5. BricoTa paBHOCTODOHHEro TpeyrojibHUKaA paBHa 24. Hatizute

JUaMeTp OKPY>KHOCTH, BIIMCAHHOH B 3TOT TPEYTOJIbHUK.

6. OcTperii yron pomba paBeH 30°, a paZuyc BIMCAHHOM B HETO

OKPYXHOCTH paBeH 5,5. HaiiuTe cTropoHy pomb6a.

7. HaiigyTe CTOPOHY IIPaBWJIBHOTO LIECTUYTONbHUKA, B KOTOPBIX

BIIMCAH KpYT IUIOIAABIO 757,

8. OKpy:KHOCTb BIIMCAaHa B 4eTHIpEXyroabHUK ABCD. Hatizute
ero nepumertp, ecii AB=5u CD =8.

A

O6pasel] HalTUCAHUS:

2[34]5/6/7[8]9/0[-, 48




OTBeTHL:

TpeHupoBouHas pabora 5b

1. BC — kacaTesbHas K OKpYy>KHOCTH c ieHTpoM O (C — TouKa Ka-

caHusd). Otpe3ok OB mepecekaeT OKPYKHOCTb B Touke A. I13BecT-
HO, uTo ZACB=22°. Hatizute ZCOA. OTBeT JaliTe B rpajycax.

2. 13 Touku A npoBeJieHa kacatenbHasd AK (K — Touka KacaHUs)

K OKpPYXKHOCTHU C IeHTpoM O. OKpy:KHOCTb IlepeceKaeT OTPE30K
AO B Touke B. U3BecTHO, uro BA =2 u KA =4. Haiizute paguyc

OKPY>KHOCTH.

3. B paBHOOeApEHHYIO TpaNelHIO, CPeAHSASA JUHUA KOTOPOil paB-

Ha 6, BIIKCaHa OKPY>KHOCTb. HaliziuTe mepuMeTp Tpamnerumu.

4. KaTeT mpAMOYTI'OJIBHOTO TPEYTOJIbHUKA paBeH 7, a TUIOTeHy3a

paBHa 25. HaiizuTe pazuiyc OKpy»KHOCTH, BIIMCAHHOU B 3TOT Tpe-
YTOJbHUK.

5. [lepuMmeTp NPAMOYTOIBHOM Tpanenny paBeH 22, a 6oyee AJIHH-

Has 13 e€ OOKOBBIX CTOPOH paBHa 7. VI3BeCTHO, YTO B TpAIleLUIo
MOXXHO BIIMCATh OKPYKHOCTb. HaiifuTe iomnazap Tpaneuuu.

B, A

N

O6pa3er HalTMCAHUS:

49 1]2[3]u]5/6]7/8[9]0[-




OTBeTHI: TpenupogouHas paboma 55

6. OKpyXHOCTb, BIMCaHHasA B TpeyroibHUK ABC, KacaeTcs ero

cropoHsl BC B Touke N. 13BecTHO, 4yTo BN =15 u AC=17. Haii-
JUTe NIepUMeTp TPeyToJbHUKa.

B

A

7. OKpYXHOCTb, BIIMCAaHHAas B PaBHOOEAPEHHBIN TPEYTONbHUK

ABC (AB=BC =17, AC=12), kacaercsi ero 60KOBOH CTOPOHEI
BC B Touke S. Haiiaute BS.

8. ABC — npsIMOYTO/IBHBEIN TPEYroNbHUK ¢ KaTeTamMu AC =5 u

BC = 12. Oxpy:XHOCTb, IIEHTP KOTOPOH JIEKUT Ha cTopoHe AC,
Kacaetrcsa runoreHyssl AB B Touke K u karera BC B Touke C.

HaiiznTe paguyc 3TOM OKPYKHOCTH.

C,

O6pasel] HalTUCAHUS:
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OTBeTHL:

TpeHupoBouHas pabora 5B

1. BC — kacaTesnbHas K OKPY>XKHOCTH ¢ IfeHTpoM O (C — Touka Ka-

canus). Otpe3ok OB nepecekaeT OKpy>KHOCTb B Touke A. V3BecT-
HO, uT0 CA = AB. Haiizute ZCOA. OTBeT AaliTe B rpasycax.

2. B uetnlpéxyronbHUK ABCD BnucaHa OKpPYy>XHOCTb, AB = 10,

BC=11, CD =15. Hatigute AD.
3. B Tpamenuio mwiomazu 306 BnucaHa OKPY:KHOCTb pajuyca 9.

HaiiznTe AmvHy cpefHel IMHUY TpaIlelu.

[@)

4. B TYyHOyroJbHBIA paBHOOEAPEHHBI TPEYTOJbHUK BIHCAHA

OKPY)KHOCTb. TOYKa KacaHWs OKDPYKHOCTH C OAHOUW M3 CTOPOH
TpeyTolbHUKA JeNUT e€ Ha OTpe3ku AjuHoM 9 u 56. Haligure

IUIoLIaZAb TPEeyroabHUKA.
5. B pom6 ABCD BITMCaHa OKPY>KHOCTb, KacaroIlasicsi CTOpOHbI AD

B Touke F. 3BecTHO, uTo AF =4 - FD. HaiifuTe KOCUHYC OCTPOTO

yria pomba.
B C
A F D
O6pa3er HalTMCAHUS:

51 1]2[3[us]6[7[8]9[0[-




OTBeTHI: TpenupogouHas paboma 5B

6. B Tpeyronmbauk ABC (AB =9, BC =10, AC = 14) BnucaHa

OKPY>XKHOCTb, Kacarolasics CTOpoHbl AB B Touke E. Hatigure AE.
7. K okpyxHOCTU C LieHTpoM O NpoBeZieHa KacaTenbHad a; K —

TO4YKa KacaHusA. Xopzaa AB =9 okpykHocTU apaiensbHa OK, a eé

[IpoJIo/XKeHUe IepeceKkaeT a B Touke M, npu4uém MB = 3. HatizuTe
pazuyc OKPY>KHOCTH.

8. B npsAMOyronbHBEIH TPeyroJbHUK BIIMCAaHA OKPYXKHOCTb, Kaca-

omasnca ero runotreHyssl AB B Touke K. M3BecTHO, yTo AK =3
u BK = 4. HaiiauTe wiomaas TpeyronbHuka ABC.

B

CZA’E

[

O6pasel] HalTUCAHUS:

23\4/56/78 90—, 52




BricaHHBIN yroJi, omucaHHas OKPYKHOCTb.
Pemenusa 3azay /16.1—/16.3 auarsocTudeckoi
paboTsI 1

Teopema o 8NuUCAHHOM yeJle Y €€ CIIe[CTBUA UTPAIOT 3HAYUTEIb-
HYIO pOJIb B TEOMETPUU OKPYKHOCTHU. JTa TEXHUKA IIPUMEHAETCA
IIPH pelleHuH 06Ot TOJIOBUHBI OTMMIINAAHBIX 3314 10 TUIAHU-
METPHHU, OT AOCTATOYHO IIPOCTHIX U O CaMbIX TPYAHBIX. B 3TOM
pasziesie MBI pa3bepéM HeCIOXKHBIE 33aYM Ha JaHHYIO TEMY.

[TycTh Ha OKPYXKHOCTHU C IleHTpoM O BHIOpaHBI TOUKU A U B.
OHU AesAT OKPY>KHOCTb Ha 4acTH, KaXJasd U3 KOTOPBIX Ha3blBa-
eTcs 0yeoll OKPYKHOCTHU. Jlyra HalpsIMyIO CBSI3aHA CO CBOUM UeH-
mpanbHbim Yeaom AOB, KOTOPHIH MOXET ObITh HE TOJTBKO MEHbB-
Ille pa3BEPHYTOr0, HO U GOJbIe WIN PaBeH eMy. Beauuuna dyau
paBHa BeJIMYMHe e€ LeHTpaJbHOro ya. Jnuxa dyzu MpomopIu-
OHaJbHa €€ BeJIMUYMHE U paBHa aR, rAe R — pasuyc OKpy>KHOCTH,
a a@ — BeJIMYMHA Y'Y, BEIpaXeHHAA B paJyaHax.

Ecii Ha OKpy»XKHOCTHU BHIOpATH elié TOYKy P, To mpo yron APB
TOBOPSIT, YTO 3TO 8NUCAHHDBLI Yo, onuparoujuiica Ha dyey AB (Ha
Ty U3 IBYX AyT AB, KOoTOpad JIeXXUT BHYTpH yriia). OCHOBHOE CBOM-
CTBO BIIMCAHHBIX YIJIOB OIIUCHIBaeTCA TAKOU TeOpeMOH.

7~

A

Teopema o BHucaHHOM yIJie. Benuuuna enucanHo20 yena
DPABHA NON0BUHE 8eJIUUUHBL OY2U, HA KOMOPYI0 3Mom Y201 onupd-
emcsi: ZATB=1AB= 1 /AOB.

ITpo xopdy AB TOBOpAT, YTO OHA cmseusdem Ayry AB. fIcHo,
YTO eCJIV LYTY PABHBL, TO PABHBI U CTATUBAIOIINE X XOPAHL. A 00-
paTHoe, BooOIIle TOBOPsI, HEBEPHO, IOCKOIBKY OZ/HA U Ta JKe XOp-
[la CTATUBAET /IB€ pa3iu4Hble AyTU. [103TOMY, YTOOBI MU3b6€XKaTh
HEOZHO3HAYHOCTH, O BIMCAHHOM yIJle IIPUHATO FOBOPUTh UMeEH-
HO «ONMpaeTcs Ha Ayry» AB (ykasbIBas, Ha KaKylo U3 JIByX), a He
«OIIUpaeTca Ha XopAy» AB.
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Pewenus 3adau /]6.1—/16.3 duazHocmuueckoti pabomst 1

CBA3b MEX/Y JJIMHOU a XOPZbl, CTATMBAIOIEH YTy OKPy>XHO-
CTH pajguyca R, ¥ BIMCAaHHBIM yIVIOM (, OIIMpAIOLIMMCA Ha 3Ty
ZyTY, A€T meopema cuHycos: a =2R sin a. Ba)kHO 3HaTh U OCHOB-
HBIE CJIeZICTBUSA U3 TEOPEMBI O BIILCAHHOM YIJIE.

Bce yruibl, BOMcaHHbIE B JAHHYIO OKPY’KHOCTb U ONUpaloIe-
cs Ha OZHY AYTY, PaBHBL. Tak, BO 8NUCAHHOM UemblPEXY20/ibHUKe
ABCD crnipaBeanuBhl paBeHctBa ZADB = ZACB, /DCA = ZDBA
U Tak gajnee. MOXHO IOKa3aTh, YTO €CJIH B BBIIYKJIOM YeTBHIPEX-
YTOJBHUKE BHIMOMHIAETCS I060€e U3 OZOOHBIX PABEHCTB, TO 3TOT
YeTHIPEXYTONbHUK MOXKHO BIIMCATh B OKPY>KHOCTb.

C

A

CyMMa IPOTUBOIIONOKHBIX YITIOB BIIMCAHHOI'O YETHIPEXYTOJIb-
Huka paBHa 180°. VI Ha060pOT, ey I BBEITYKJIOTO YETHIPEX-
YTOMBHUKA BBIIIOJHAETCA 3TO CBOMCTBO, TO 3TOT YeTHIPEXYIOJb-
HUK MOXXHO BIIMCAaThb B OKPY>KHOCTb.

A

Vi3 aTOro mpusHaka JIETKO BBIBECTH, YTO CpeAM Iapasjeso-
rpaMMOB BIIMCAaHHBIMU B OKPYKHOCTb ABJIAIOTCA TOJNBKO NPAMO-
VTONMBHUKY, a CPeAU Tpalelnii — paBHOOEeIPEHHEIE TPATIeLIUH.

Yros, onuparomuiica Ha AuaMeTp, IpAMoi. (CTporo rosop4,
Ha/J0 6bUTO GBI CKAa3aTh «OMUPAIOIIUIC Ha ITOMYOKPYKHOCTh», HO

54



Pewenus 3adau /]6.1—/16.3 duazHocmuueckoti pabomst 1

B CJlydae AWaMeTpa HET HEOAHO3HAYHOCTH C AYyTaMH, W TAKYIO
BOJIBHOCTb peYH JIOIYCKaIOT. )

"

Jyru, 3aKIIou€éHHBIe MeXAY Iapa/UlebHBIMU XOPJiaMH, PaBHBL.

Cc
D
B
A

Pemum 3agauy J16.1. Ecii 0603HAUNUTD BETUYMHY MEHbIIEH U3
IyT 4epe3 a, To 64nbmas 6yzeT paBHa 2,6a. CymMMa e 3TUX BeJIU-
YHH paBHA BeJWYMHE BCEH OKPYKHOCTH, TO ecTh 360°. [ToaTomMy
3,60 =360° u a=100°.

Otset: 100.

[Mepetiném k 3agaue J16.2. Eciu npoBectu paguyc OA, To 006-
pasyeTcs paBHOOGeApEHHEBIN TpeyronmbHUK AOC, YIJIBI IPU OCHOBA-
HUU KOTOPOTO paBHHI o 37°, a Torga ZAOC=180°—2-37°=106°.
OTO LieHTpaJbHBIM yron s ayru CA, TO ecTh caMma JAyra Takke
paBHa 106°, a onuparomuiica Ha Heé BucaHHbIN yron ZABC =

1 106°=53°
=35 106°=53°. A
C
o
B

55

OTBeT: 53.



Pewenus 3adau /]6.1—/16.3 duazHocmuueckoti pabomst 1

MoxHo paccyxzaTh no-apyromy, npogaus OC no auamerpa
DC. Torga ZDBA = /DCA =37° (3TH yIJIbl PaBHHI, TaK KaK OIHpa-
foTcs Ha Ayry AD). Kpome Toro, ZCBD =90° kak onuparomuiics
Ha guameTp. [lostomy ZABC =90° — 37°=53°,

A

B 3axmoueHre pa3bepém 3azady /16.3. O603HaYMM TOUKY ITepe-
ceueHUs AuaroHanedi GykBoil M. VI3 paBeHCTBa CTOPOH CJeZlyeT
paBeHcTBO Ayr BC u CD, a Torza paBHbI M OIMparoliyeca Ha
HUX YIVIBI, TO3TOMY MBI MOXeM o00o3HaunTh ZCBD = ZCAD =
=/BAC = /BDC = a. IlycTtb Takke ZADB = 3, TOr/1a IO YCJIOBUIO
a+ 3 =93°. Hac unrepecyer, Hanipumep, yroia CMD, oH 1o Teope-
Me O BHeIlIHeM yIJie, IpUMeHEHHOH K TpeyroabHUKy ADM, paBeH
/MAD + ZADM = a + 3 =93°. Ho aTo Tymoii yron, a B 3ajaue
TpebyeTcsi HAWTH OCTPBIM, TO €CTb OTBETOM OyZeT CMeXXHBINA
¢ HuM yron ZDMA=180° —93°=87°.

OTBerT: 87.
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TpeHupoBouHas pabora 6A

1. AB u CD — guameTpsl okpyxHocTH, ZAOC = 130°. HaiiauTte
ZABD. OTBeT paiiTe B rpagycax.

>
O>
s3]

b
@)

2. B okpyxHOCTH pazuycoM 4 mposef€H auameTp AB. Touka C
BBIOpaHa Ha OKPY)XHOCTH TakK, 4To AC = +/39. HatizuTe BC.

D

3. Ha okpyxHocTu ¢ 1HeHTpoM O OTMeYeHBl TOYKU A U B Tak,
yto ZAOB=80°. InuHa MeHbIIel ayru AB paBHa 26. Haiigute
JJIAHY OKPYKHOCTH.

Sy

OTBeTHL:

O6pa3er HalTMCAHUS:

57 1

(4

34

56

78

90




OTBeTHI: TpenupoeouHas paboma 6A

4. HalizuTe BeJIMYMHY BIMCAHHOIO B OKPY>KHOCTb OCTPOIO yI-

Ja ALB, eciu AjvHa xopAbl AB paBHa pasuycCy OKDPY>KHOCTH.
OTBeT faiiTe B rpagycax.

A

5. Tpeyronbauk ABC, y koToporo ZABC =120°, BouCaH B OKPYX-

HOCTh paauycoM 2+/3. Haiizure AC.

B
A

6. B ozHy U Ty Ke OKpPY>XKHOCTh BIMCaHHI kBajgpaT ABCD u Tpe-

yronbHUK BEC, y KoToporo ZBEC Tymoi. HaliiuTe BeJTMYUHY 3TO-
ro yrna. OTBeT JaiTe B Ipajycax.

D

O6pasel] HalTUCAHUS:

234/56(78 90—, 58




TpenupogouHas paboma 6A OTBeTHL:
7. Hatizute paguyc OKpY»KHOCTH, OIIMCAHHOM BOKPYT IPaBWIbHO- 7
r'o HIeCTUYTOJIbHUKA CO CTOPOHOH 2.
8. B OKpyXHOCTb BIMCAH 4YeTHIpEXyroabHUK ABCD. Hatizute 8

6dnburyro u3 gyr AC, ecnmu ZABD =34° u ZCAD =50°. OTBer

JlaiiTe B rpazycax.
B /\c

b

O6pa3er HalTMCAHUS:

50 1]2[3]u]5/6]7/8[9]0[-




OTBeTHL:

TpeHupoBouHas pabora 6b

1. TpeyroneHuk ABC BOucCaH B OKPY)KHOCTb. [3BecTHO, 4TO

/ACB=50° u ZABC = 60°. HaliziuTe BeJIUYHHYy TOU u3 AyT BC,
KOTOpast He COAEPKUT Touku A. OTBET JaliTe B rpajycax.

Cc

A

2. Tpanenna ABCD BnucaHa B OKPYKHOCTb. M3BecTHO, 4TO AB =3,

BC =4, CD =5. Hatigure AD.

3. Ha Gepery KpyIyioro o3epa pacioioXeHbl ABa npuyana A u B.

Ecnu peibak AHZpeit uzét 6eperom oT A k B B oHOM Hampasiie-
HUU, OH NIPOXOJUT 7T KM, a €CJIM B IIPOTUBOIIOJIIOKHOM Halpasjie-

HUM — 57 KM. CKOJIbKO KWJIOMETPOB AHZpel IPOIUIBIBET Ha JIOA-
Ke HanpaMylo oT A k B?
4. YeTpipéxyronbHUK ABCD BIKCaH B OKPY>XHOCTb. ETO CTOPOHBI

AB, BC, CD ctaruBatoT ayru B 81°, 101°, 121° cOOTBETCTBEHHO.
Moz KaKUM OCTPHIM YIJIOM IIEPECEKAIOTCSA JUATOHAIN YEThIPEX-

yronbHUKa? OTBeT ZaliTe B rpaZycax.

C

O6pasel] HalTUCAHUS:

23\4/56/78 90—, 60




Tpenupogounas paboma 65 OTBeTHL:

5. TpeyronbHuk ABC BIUCaH B OKPY>KHOCTb. [13BeCTHO, YTO MEHb-

umme ayru AB, BC, CA oTtHocsaTcs Kak 2 : 3 : 4. Haiigute ZABC.
OTBeT faiiTe B rpagycax.

Cc
i B
A

6. Haiizute BesnuuHy BriricaHHoro ymia ABC, onupaierocs Ha

ZYTY, AJIHA KOTOPOU PaBHa o TMHDBI OKPYXKHOCTH. OTBeT Jaire

B rpajycax.

7. V13 Touku C, nexaieli BHe OKPY>XKHOCTH, K Hell IIpoBe/ieHs! ce-

kyie CDB u CEA. U3BecTHO, uto ZACB =31°, a ayra AB, He
coziep:karas Touku D, paBHa 104°. Haiigute ZDAE. OTBeT faiite

B rpajycax.
B
D
Cc
E
A

8. Tpamerust ABCD (AD || BC) BumucaHa B OKPY)XHOCTb, ITPUYEM

MeHbInasa ayra BC paBHa 39°, a meHbuias gyra AD paBHa 93°.
Hatigute ZADB. OTBeT faliTe B rpagycax.

D
C
A
B
O6pa3er HalTMCAHUS:

6 1]2[3[us]6[7[8]9[0[-




OTBeTHL:

TpeHupoBouHas pabora 6B

1. Touku A, B, C, D, pacIioso:X€HHbIe Ha OKPY>KHOCTH, AEJIAT 3Ty

OKPY>KHOCTb Ha 4eTblpe Ayru AB, BC, CD, DA, BeIMYMHBI KOTO-

PBIX OTHOCATCA Kak 6:7:8:9. Haligure HaubOMBIINIL yTO YETH-
péxyronpHuka ABCD. OTBeT faiiTe B rpasycax.

C

A

2. TpeyronsHuK ABC BIHCaH B OKPYKHOCTb, IIPUYEM BEJIMIMHA

Kaxkzoro u3 yrioB A u C paBHa BesuuuHe Ayru AC. Haligure sty

BesinurHy. OTBeT JaliTe B rpajycax.
B

A Cc

3. Touku M u N nexaT Ha OKPY>XHOCTHU U JeJIAT €€ Ha [iBe AyTH,

O/IHa U3 KOTOPHIX BTpoe Kopoue Apyrou. MssectHo, yro MN =5.
HaiiauTe mmomazab S Kpyra, orpaHUYeHHOI'0 JAHHOU OKPY>KHO-

S
CThbIO. B oTBeTe YKaXuTe 91cCiio E

M

O6pasel] HalTUCAHUS:

23\4/56/78 90—, 62




Tpenupogounas paboma 6B OTBeTHL:

4. B OKDYXHOCTb BITMCAaH paBHOOeJpeHHBIN TpeyrombHUK ABC

¢ LZABC =123°. Touka T Ha OKPYKHOCTH BBIOpaHa TaK, YTO XOPZBI
BT u AC nepecekatorcs. Hatizure ZATB. OTBeT JaiiTe B rpajycax.

T

B

5. [nowazap IpaBWILHOTIO LIECTUYTOJIbHUKA, BIIMCAHHOI'O B OKPYXK-

HOCTb, paBHa 54+/3. KakoBa Iuioniajb KBaJpaTa, BIMCAHHOTO B TY
JK€ OKPY>KHOCTB?

6. I[IpaBUIbHBEINM JeBATUYTONBHUK A;A,...Ay BINCAaH B OKPYX-

HOCTb. [10 KAKMM OCTPHIM YIJIOM IIepeCceKaloTCs ero ANaroHaIu
A Aq 1 A3 Ag? OTBeT JaiiTe B rpasycax.

7. Touku A, B, C, D B ykasaHHOM IIOPAJKE PaCIOIOXKEHBI Ha

okpyxHOCTU. Xopzabl AC U BD mepecekaloTcsa B TOUKe P, a Jy-
yn AB u DC —B Touke Q. Halizute /BAC, eciu LAPD =94°,

a ZAQD =56°. OTBeT fjaiiTe B rpagycax.
< /

D

O6pa3er HalTMCAHUS:

63 1]23[u]s]6/7/8]9/0[-




OTBeTHL:

O6pasel] HalTUCAHUS:

Tpenupogounas paboma 6B

8. Xopasl AB 1 CD OKpPY:KHOCTH NEPIEHAUKYIAPHBI APYT APYTY,
AE — puamertp. Haiiaute AE, eciu AD =+/87 u BC=+/57.

B E

3

23\4/56/7/8 90—




JuarHoctudyeckasi pabora 2

2.1. Ha npsamoit AB B3siTa Touka M, nexamas Mexzay A u B. JIya
MD — 6uccektpuca ZCMB. V3BecTHO, uTo ZCMA =75°. Hatizu-
Te ZDMC. OTBeT faliTe B Tpajycax.

Cc

A M B

2.2. buccekTtpucsl AL, BM, CK TpeyronsHuka ABC IepeceKaroT-
ca B Touke I. Hatigzure /MIA, eciu usBecTHO, uto /BAC = 27°
u /BCA=72°. OTBeT JaliTe B rpajycax.
B
K

A M Cc

2.3. Crosb nmoAnmpaeT AeTCKyI0 TOPKY nocepeavHe. Haiiaure Bbico-
Ty crosnba, ecyii BRICOTA TOPKH paBHa 3,5 M. OTBeT faiTe B METPaXx.

/ 3,5

2.4. B tpeyronbHuKe ABC u3BecTHO, uto ZC = 90°, sinA :%
u BC = 3. Ha runoteHy3y omnyuieHa Breicota CH. Hatizure HA.

2.5. OcHOBaHUS paBHOOEIPEHHOM Tpamenuu paBHB 4 U 34,
a OOKOBBIE CTOPOHBI paBHHI 25. Haiisure cHHyC OCTpOro yria
Tpanenumu.

2.6. OzuH U3 KaTeTOB IPSIMOYIOJBHOI'O TPEyroJlbHUKA paBeH
2+4/6, a cymMma Apyroro KaTeTa U FUIIOTeHy3bl paBHa 12. HaiiauTe
JUIVHY TUIIOTEHY3HI.

21

OTBeTHL:

2.2

2.3

2.4

2.5

2.6

O6pa3er HalTMCAHUS:

65 1

(4

34

5

6|7

89

0-




OTBeTHI: JuazHocmuueckas paboma 2

2.7 2.7. Ha 11ase ykasaHo, 4TO IPAMOYTro/bHasA KOMHaTa UMeeT IUIO-
mazap 12,5 m2. TouHbIE W3MepeHUsa IoKa3aau, 4YTO AJIUHA KOM-
HaTel paBHa 4,3 M, a muprHa — 3 M. Ha CKOJIBKO KBaZpaTHBIX
METPOB ILIOIAAb KOMHATBI OT/IMYAETCs OT 3HAYEHUA, YKa3aHHOI'O
Ha IiaHe?

4,3 M

3M

2.8 2.8. [Tnowaae napannensorpaMmma pasHa 280, a ero CTOpOHHI paB-
Hbl 20 1 35. Haiigure HanbOMBIIYIO BEICOTY MAapauIeIorpaMMa.
2.9. BC — kacaTesnbHasA K OKpyXHocTU ¢ IjeHTpoM O (C — Tou-
ka kacaHud). Orpe3ok OB mepeceKaeT OKPYKHOCTb B TOUKe A.
W3BecTHO, uTo ZACB =26°. Haiinute ZABC. OTBeT faiiTe B Tpa-

Jycax.

29

S~

Cc

2.10 2.10. OcHoBaHUs paBHOOEpPEeHHON Tpamenuu paBHB 8 u 18.
B 3Ty Tpamenuio MOXKHO BIIMCAaTb OKpPY>KHOCTb. KakoB pazauyc
OKPY>KHOCTU?

2.11. Ha okpy>XHOCTH C LieHTpoM O OTMedYeHBl TOYKU A U B Tax,
yto ZAOB =150°. Bésnbinast ¥ MeHbIIAass AyT'U AB pa3iudaroTcs
o ZyiHe Ha 6 cM. HatiauTe anuHy 6onbiieii gyru. OTBET BhIpa-

3UTE B CAHTUMETpPaAx.

211

O6pasel] HalTUCAHUS:

12/134/5/6/7/890-, 66




JuazHocmuueckas paboma 2 OTBeTHI:

2.12. B ofHYy U Ty K€ OKPY>XHOCTB BIIMcaHbl kBagpaTr ABCD u Tpe- 2.12

yronbHUK BEC, y KoToporo ZBEC Tymoii. Haiigure ZCED. OTBeT
JlaifTe B rpazycax.

O6pa3er HalTMCAHUS:

. 1]2[3]u]5/6]7/8[9]0[-




OTBeTHL:
JluarHocTu4eckas pabora 3

31 3.1. Ha pucyHKe H300pa’ke€HO KOJIECO C JIEBATHIO CIHULAMHU. YTJIBI

MeXZy CoceZIHMMU CIMLIAMU paBHBL HaiiiuTe BeMurHy HauMeHb-
mrero yria (B rpagycax), KOTOPBIH 00pa3yIoT COCEHUE CITULIBL.

3.2 3.2. B TpeyronpauKe ABC m3BecTHO, 4To LA =40° u ZC =64°.

Ha npopomxenuu ctoponsl AB 3a Touky B oTmedeHa Touka D Tak,

yto DB = BC. Hatizute ZADC. OTBeT faiiTe B rpagycax.
C

A B D

3.3 3.3. Touka M — cepeauna ctopoHsl BC napainenorpamma ABCD.

Otpesku AM u BD nepecekatorcsa B Touke K. Hatizute DK, eciu
BD =36.

B M Cc

A D

3.4 3.4. Cymma aByx yrioB pomba paBHa 240°, a ero nepumerp pa-

BeH 24. HaliguTe AMMHY KOPOTKOM AUaroHaau pomoa.

3.5 3.5. OgHa cTopoHa Tpamnenyu paBHa 23, a Bce oCcTalbHbIE o 13.

Hatigyte BBICOTY Tpamneluu.

O6pasel] HalTUCAHUS:

112/3/4/5/6/78/9/0—|, 68




Juaenocmuueckas paboma 3 OTBeTHI:

3.6. B TpeyronpHuke ABC 13BecTHO, yTo AB=BC =13 u AC =24. 3.6

HaiizuTe auameTp OKpPY:KHOCTH, OIMKUCAHHON BOKPYT 3TOTO Tpe-

YTONBHUKA.
B

3.7. Ilnan MecTHOCTH pa3but Ha kieTku. Kaxzgasn kietka 0603Ha- 3.7

YaeT KBaZpaT co cTopoHo# 1 M. HaliuTe 1uiommazp y4acTKa, Bbl-
ZleleHHOro Ha 1iaHe. OTBeT JjaliTe B KBaIpaTHBIX MeTpax.

3.8. OcHoBaHuA Tpamnenuy paBHbL 7 U 19, a 1Ba U3 €€ yIJIOB paBHBI 3.8

o 45°. HaliguTe 1IoIab TparnenuH.
3.9. U3 Touku C mpoBeneHa kacaTtenbHass CK (K — Touka Kaca-

HUA) K OKPY>KHOCTH ¢ LieHTpoM O. Ha npogomxenuu orpeska CK 3.9

3a Touky K oTMeueHa Touka M. OKpy:KHOCTb IlepecekaeT oTpe-
30k CO B TOuke B, a ero npogomxeHrne — B Touke A. V3BeCTHO,

yto ZAKM =60° u AB=11. Hatizute AC.
M K

O6pa3er HalTMCAHUS:

6 1]2[3]u]5/6]7/8[9]0[-




OTBeTHI: Juaenocmuueckas paboma 3

3.10 3.10. K oxpyxHOCTH, BIIKCAaHHOH B TpeyroabHUK ABC, mpoBeze-
HBI TPU KacaTejbHble. [lepuMeTprl OTCeYEHHBIX TPEYroJIbHUKOB
paBHHI 5, 7 u 13. Haiizute nepumeTp TpeyronbHuka ABC.

3.11 3.11. B OKpy>KHOCTb BIIMCaH 4eTHIpEXyroibHUK ABCD. l3BecTHO,
yro ZCBA=110° u ZACD = 47°. Hatizute ZCAD. OTBeT gaiiTe

B rpajycax.

B

D

3.12 3.12. OcHoBaHuA Tpamneuuu pasHH 0,5 1 12,5. B aTy Tpanenuto
MOXXHO BIIHMCaTh OKPY>KHOCTb, a TakKke BOKPYT He€ MOXHO OIIU-

caThb OKpY»XHOCTb. HaliziuTe miomazp Tpanenun.

O6pasel] HalTUCAHUS:

112/3/4/5/6/78/9/0—|, 70




OTBeTHI:
JuarHoctudeckas pabora 4

4.1. B tpeyronbHuke ABC u3BecTHO, 4yTo AB = BC. BHemHuii yron 4.1

mpu BepiuuHe C paBeH 145°. Halizute /B. OTBeT faiiTe B rpaycax.
B

T

A Cc

4.2. Yros pu BepUIMHE paBHOOEAIPEHHOI'O TPEYroIbHUKA paBeH 4.2

24°. HaiiauTe yron Mexay 6MCCEeKTPUCO U BBICOTOM 3TOTO Tpe-
YTONBHUKA, IPOBEAEHHBIMH K OZHOM U TOMH Xe G0KOBOM CTOPOHE.

OTBeT faiiTe B rpagycax.

4.3. Macurrab KapThsl TaKOB, YTO B OHOM caHTHMeTpe 8,5 kM. Ye- 4.3

My paBHO (B KMUJIOMETPAaX) PACCTOSTHUE MEXAY JepeBHAMU A U B,
€CJIM Ha KapTe OHO cocTasisAeT 8,5 cMm?

4.4. B tpeyronpHuke ABC wu3BecTHO, uTo AB = BC, AC = 9,6, 4.4

. 7 .
sin A= 5. HaiijuTe lepuMeTp TpeyrolbHUKa.

4.5. OcHoBaHuA paBHOOeZpeHHON Tpamnenuy paBHel 7 U 10, a eé 4.5

BbIcOTa paBHa 2+ 10. Haliaure fyiiHy OOKOBOM CTOPOHBI TPalleluy.

4.6. TumoTeHy3a NPAMOYTOJILHOTO TPEyrolbHUKA paBHA 5v/2, 4.6

a OWH U3 €r0 KaTeTOB Ha 6 mpeBhIIIaeT Apyroil. HaiiauTte 60b-
Il KaTeT 3TOro TPEYroJbHUKA.

4.7. [lBa cazoBoja, UMeBIINE YYaCTKH IPAMOYTOJbHON GopMBI 4.7

pa3mepamu 24 M Ha 30 M, ZIOTOBOPWIHCh U CAENATH OOLIUI
KPYIJIBIA TIpyZ Tiomaabio 140 M2, LIEHTP KOTOPOT0 JIEXKUT TOYHO

Ha rpaHuIle yJacTkoB. KakoBa miomazb (B KBaZIpaTHbIX METPax)
OCTAaBIIIEHCS YaCTU YYACTKA KAK/OTO U3 CaJOBOZIOB?

4.8. Hailizure miomasb TPeyroJlbHUKA cO cTopoHamu 14, /74 4.8

u V74.

O6pa3er HalTMCAHUS:

- 1]2[3[us]6[7[8]9[0[-




Bénpmras gyra AB paBHa 28 cM, a MeHbIITast paBHa 7 cM. Hatizure
ZAOB. OTBeT faiiTe B rpagycax.

|
OTBETHI: ! JluazHocmuueckas paboma 4

|
|

4.9 I 4.9. V3 Touku A nposefieHa KacarenbHasd AK (K — To4ka Kaca-
| HHA) K OKPY>KHOCTH C LleHTpoM O. OKpY:KHOCTb IlepeceKaeT OT-
|
| pesoK AO B Touke B. U3BecTHO, uTO tg ZOAK = 15—2 Hatiaure —gﬁ.
l
|
|
:
|
: (0]
| B
|
|
:
| ¢
! K A
|

4.10 ! 4.10. B Tpanenuio, GOKOBBIE CTOPOHBI KOTOPOU paBHHI 9 u 10,
| BIIMCAHA OKPY)XHOCTb. Hal/iuTe CpeAHIOIO IMHUIO TPATIELUH.
|
: B A
|
|
|
|
|
|
|
|
|
:
\ C D
|

4.11 | 4.11. Ha okpyXHocTH c 1eHTpoM O OTMedYeHH TOYKM A u B.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

O6pasel] HalTUCAHUS:
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JAuazHocmuueckas paboma 4
4.12. B OKpYy>KHOCTb BIIMCaH YETHIPEXYTONbHUK ABCD, IpU4€M J1y-
um AB u DC nepecekaroTcs B Touke M. M3BecTHO, uro ZAMD =45°

u ayra DA (He cogeprkamas Touku C) paBHa 115°. HatizuTe Benu-
4uHYy MeHbIel ayru BC. OTBeT fgaiiTe B rpajycax.

A

73

4.12

OTBeTHL:

O6pa3er HalTMCAHUS:

(4
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OTBeTHI:
JluarHocTudyeckasa pabora 5

5.1 5.1. Kakoii yron (B rpagycax) o6pasyroT 4acoBas W MHUHYTHas

crpenku B 14.00?

5.2 5.2. Bricotsl AL, BM, CK TpeyronbHuka ABC mepecekarTca

B Touke H. Hatigzure ZCHL, ecau usBecTHO, 4yTo ZBAC = 47°
u /BCA=74°. OTBerT jaiiTe B rpazycax.

B

d
A M C

5.3 5.3. [lepwia jleCTHUIIBI JAaYHOTO AoMa JJI HaZEXHOCTU 3aKpel-

JIeHBI TIOCepeiHE BePTHKaJbHBIM cTon6oM. Haiinute BhICOTY [
(B MeTpax) aToro cronba, ecii HaUMeHbIIasd BBICOTA TEPUI hy

paBHa 1,2 M, a HauboIbIIAsA BEICOTA MEePUI h, paBHA 2,2 M.

l hy
hy

5.4 5.4. B Tpeyronsauke ABC usBecTHO, 4T0 AC = BC =4+/15 u

sin /BAC =0,25. HatiauTe quHy BICOTH AH.

5.5 5.5. B npaMmoyronbsHOM TpeyronbHuKe ABC U3BeCTHBI TUIIOTEHY3a

AB = +/43 u xaret AC = +/7. Haiigute JJIUHY MeAuaHbl AM aToro
TpeyTOoNbHUKA.

O6pasel] HalTUCAHUS:

1]2[3[u[s]6/7[8]9[0[-, o




JAuazHocmuueckas paboma 5 OTBeTHI:

5.6. OcHOBaHUA paBHOOEPEHHON Tpalenuy paBHEL 6 U 8, a pa- 5.6

JIUyC OTIMCAHHOMN BOKPYT HEE OKPYKHOCTH paBeH 5. LIEHTp OKpyk-

HOCTH JIEKUT BHYTpHU Tpanenuu. Haiizute BeIcOTy Tpanenumu.

N

NS

5.7. Tlon KoMHaTHl, Merollel ¢popMy NPSMOYTOIBHUKA CO CTO- 5.7

poHamMu 5 M U 8 M, TpebyeTcs MOKPHITh JOIIeYKAMHU Pa3MePOM
5 cMm X 40 cm. CKOJIBKO ITOHAZ00UTCS JOLIeYeK?

5.8. HatizuTe 1wioraab poMmba, BEICOTa KOTOPOTO paBHa 13, a ocT- 5.8

pHIii yrom 30°.
5.9. U3 Touku C, Jnexarield Ha NTPOAOKEeHUWU aAuameTrpa AB

OKPY>XHOCTHU 3a TOUYKY B, mpoBezieHa kacaTesnbHas CD (D — Touka 5.9

Kacauus). MsBecTtHo, uyto ZCAD = 32° Haiigute ZACD. OTBeT
JaiiTe B rpajycax.

D

A

5.10. OcHOBaHUA IPAMOYTONBHOM Tpanenuu paBHEL 6 u 12. B aTy 5.10

TpAameIyio MOXKHO BIMCaTh OKPYXHOCTb paguyca 4. Hatizute
JJTUHY OoJbInell 60KOBOM CTOPOHBI 3TOU Tpaleluu.

O6pa3er HalTMCAHUS:

7 1]2[3]u]5/6]7/8[9]0[-




OTBeTHI: Juaenocmuueckas paboma 5
511 5.11. B okpyXHOCTh BIHcaH paBHOOezapeHHbIN (AC = BC) Tpe-
yronbHUK ABC. Menbmas ayra AB pasHa 105°. Haiigure ZABC.
OTBeT faiiTe B rpagycax.
C
B
A
5.12 5.12. B TpeyronbHuKe ABC u3BecTHBI BbicOTa CH =5 U CTOPOHEI

CA=6u CB=7. HalizuTe paguyc OIMCaHHON OKPY>KHOCTHU 3TOT'0
TPEYTONbHUKA.

O6pasel] HalTUCAHUS:

1]2[3[u[s]6/7[8]9[0[-, 76




OTBeThI

JuarHoctudeckas pabora 1

[11.70. 71.2.38. [13.127. [A21.2. [A2.2.10. [A2.3.24. [3.1.17. J3.2.12.
[13.3.21,125. 7i4.1.32. J4.2.2,75. J4.3.7,875. [5.1.48. [5.2.13,44. [I5.3.1,5.
[16.1. 100. /16.2. 53. [16.3. 87.

TpeHupoBouHas pabora 1A
1.62,5. 2.144. 3.126. 4.150. 5.71. 6.68,5. 7.106. 8.7.

TpeHupoBoyHas pa6ora 1b
1.18. 2.81. 3.23. 4.42. 5.80. 6.135. 7.70. 8.81.

TpeHupoBoyHas pa6ora 1B
1.170. 2.1,5. 3.56. 4.36. 5.45. 6.54. 7.45. 8.15.

TpeHupoBoyHas pabora 2A
1.3,5. 2.5. 3.9. 4.7. 5.0,28. 6.12,5. 7.5. 8.5,5.

TpenupoBouyHas pabora 2b
1.2. 2.0,8. 3.05. 4.18,75. 5.35. 6.1,375. 7.12,6. 8.18.

TpenupoBouyHas pabora 2B
1.18. 2.1,5. 3.60. 4.1. 5.12. 6.15. 7.5. 8.4,8.

TpenupoBouyHas pabora 3A
1.24. 2.24. 3.13. 4.40. 5.0,96. 6.9. 7.48. 8.10.

TpenupoBouHasa pa6ora 3b
1.17. 2.148. 3.8. 4.10. 5.28. 6.5. 7.1. 8.60.

TpenupoBouHas pabora 3B
1.5. 2.14. 3.12. 4.50. 5.11. 6.26. 7.5. 8.0,21875.

TpenupoBouyHasa pabora 4A
1.728. 2.17,5. 3.60,5. 4.8,75. 5.7. 6.24. 7.30. 8.48.

TpenupoBouyHasa pabora 4B
1.5,5. 2.81. 3.6,5. 4.4. 5.16. 6.540. 7.84. 8.252.

77



Omsembl

TpenupoBouyHasa pabora 4B
1.21. 2.48. 3.68. 4.43. 5.174. 6.24. 7.12,5. 8.7.

TpeHupoBoyHas pabora 5A
1.123. 2.116. 3.1. 4.1,625. 5.16. 6.22. 7.10. 8.26.

TpeHupoBouHas pabora 5b
1.44. 2.3. 3.24. 4.3. 5.22. 6.64. 7.11. 8.24.

TpeHupoBoyHas pabora 5B
1.60. 2.14. 3.17. 4.1848. 5.0,6. 6.6,5. 7.7,5. 8.12.

TpeHupoBouHas pabora 6A
1.25. 2.5. 3.117. 4.30. 5.6. 6.135. 7.2. 8.192.

TpeHupoBouyHas pabora 6b
1.140. 2.4. 3.3. 4.79. 5.80. 6.55. 7.21. 8.57.

TpeHupoBouyHas pabora 6B
1.102. 2.72. 3.12,5. 4.28,5. 5.72. 6.80. 7.19. 8.12.

JuarHocrudeckas pabora 2

2.1.52,5. 2.2.54. 2.3.1,75. 2.4.17,5. 2.5.0,8. 2.6.7. 2.7.0,4. 28.14.
2.9.38. 2.10.6. 211.21. 2.12.45.

JuarHoctuyeckas pa6ora 3

3.1.40. 3.2.38. 3.3.24. 3.4.6. 3.5.12. 3.6.33,8. 3.7.12. 3.8.78. 3.9.16,5.
3.10. 25. 3.11. 63. 3.12.16,25.

Jluaraoctudeckasi pa6ora 4

4.1.110. 4.2.27. 4.3.72,25. 4.4.19,6. 4.5.6,5. 4.6.7. 4.7.650. 4.8.35.
4.9.0,625. 4.10.9,5. 4.11.72. 4.12.25.

JuarHoctuyeckas pabora 5

51.60. 5.2.59. 5.3.1,7. 54.75. 55.4. 56.7. 5.7.2000. 5.8.338. 5.9.26.
5.10. 10. 5.11. 63,75. 5.12.4,2.
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